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The heart of each of these computers consists of Transitron semiconductors. They provide the speed 
and reliability so essential to accurate performance. These machines are the calculating geniuses which 
guide more and more of the world’s business and defense. At Transitron more than 3500 employees work 
exclusively to develop and produce high quality silicon and germanium semiconductors. In computers 
— as in missiles, radar, atomic subs, communications, jets, and thousands of other military and com- 
mercial applications — wherever there’s electronics, there’s Transitron, leading the field in advanced 


semiconductor reliability. 


TRANSISTORS + DIODES + RECTIFIERS + REGULATORS + VOLTAGE REFERENCES 


00600": ngitron 


electronic corporation - wakefield, massachusetts 
ALPE AFTIATS IM DDINGIDAL CITIES THRAHIAHOIIT THF IL S A « CARIF ADDRESS: TRELCO 
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CERTI-SEAL SPLICES 
AMPLI-NYL TERMINALS AND SPLICES 


@ combined wire size range 22-2/0 AWG 
e@ exceed millivolt-drop specifications 
@ finest nylon pre-insulation 

@ shock and corrosion resistant 

© color coded by wire size 
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E yeild RELIABILITY 
S VITAL. 


. AMP's product is more a fine 
circuit terminals . re than 
remarkably precise compression- 
crimp tooli - more than an r 
free, amy ethod of attachment. 


AMP's product is finished crimp- 
br aggre on your n your circuitry 
wires ... by the hundreds or mil- 
lions . . . of the highest reliability 


. . . performing pele me 
conditions . . . from basic terminal 


to complete aac 5 


200 CONTACT CABLE CONNECTORS 


extremely reliable disconnect for ground 
electronic and instrumentation application 
connector can be electrically disengaged 
without mechanical separation 

five indexed positions to permit strain-free 
cable exit 

identical inserts and contacts 

in both halves 

polarized to prevent improper coupling 
has numbered cavities to assure proper 
circuit identification 





—_ —CoRMREFeWroRnTIDA ON ON THESE FOUR PRODUCT LINES IS AVAILABLE ON REQUEST. 


AMP INCORPORATED 


GENERAL OFFICES: HARRISBURG, PENNSYLVANIA 


A-MP products and engineering assistance are available through subsidiary companies in: Australia « Canada « England « France « Holland « Japan 
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MARITIME STEEL 
AND 
FOUNDRIES LIMITED 


e Canadian manufacturers of P & H Power 
Shovels and Cranes 


e Steel and Alloy Castings 
e Structural Steel—Buildings and Bridges 


e Custom-built Machinery 


NEW GLASGOW, NOVA SCOTIA, CANADA 
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Three Gnat Gyros in Honeywell Three-Axis 
Turn Rate Transmitter. Size: 8.6” x 6.3” x 
5.24”. Weight: 5 pounds. 


Convair F-106 all-weather jet interceptor incorporates Honeywell Three-Axis Turn Rate Transmitter in flight control damper system 


Three-axis control at all speeds and altitudes 


The Honeywell Three-Axis Turn Rate Transmitter, featuring three Gnat miniatur- 
ized gyros, was selected for the new Convair F-106 “Delta Dart” all-weather jet inter- 
ceptor. Built into the stability augmentation sub-system of the jet’s flight control system, 
the Transmitter detects rate of turn about the yaw, pitch and roll axes and responds 
with an output signal whose voltage is proportional to these input rates of turn. 

This system is designed to operate under the most severe environmental conditions 
to which a combat aircraft might be subjected. The Honeywell Gnat Rate Gyros are 
easily capable of withstanding the severe shock, vibration and temperature require- 
ments of this application and as such are mounted directly upon the base casting with- 
out shock mounts to optimize dynamic characteristics of the system. 

The electronic portion of the Turn Rate Transmitter amplifies and demodulates the 

Gnat Rate Gyro Gyro output signals to provide polarity reversing d-c outputs proportional to the corre- 

shown % size. sponding input rate to each Gyro. 

Weight: 3.8 ounces. Investigate Honeywell’s ability to develop, engineer and produce flight control systems 
for today’s most advanced aircraft and missiles. Write for Bulletin GN to Minneapolis- 
Honeywell, Boston Division, Dept. 1, 40 Life Street, Boston 35, Mass. 








Honeywell 
[HE] Military Produ. Group 
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Dependability is built 
into Draper looms . . . part by part 


Regardless of size, shape or location, each part is engineered and manufactured to 
precise tolerances. As a result, Draper has become the accepted name for quality 
and dependability throughout the textile industry. 





oo DRAPER CORPORATION 


HOPEDALE, MASS. 
ATLANTA, GA. 
GREENSBORO, N.C. 
SPARTANBURG, S.C. 
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CAREER 
ENGINEERS 
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STRATEGIC IMPORTANCE of Polaris is seen in 
this symbolic map showing possible launching 
sites. Every major body of water on earth is 
potential site for Polaris. 1500-mile range 
covers most of world’s land area. 
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Sperry offers you the kind of work engineers thrive on 
—big assignments, interesting, important, diversified. 
Assignments connected with world-famous projects 
like the Polaris Missile. Launching a missile at a dis- 
tant target from a maneuvering atomic sub presents 
extraordinary navigation problems. Location of the 
sub must be known precisely. To provide exact naviga- 
tion data, Sperry is developing for the Navy advanced 
electronic and gyroscopic systems that will stabilize 
the sub, continuously establish its precise position and 
true speed, and feed target data automatically into the 
missile’s guidance system. 





Another example of diversified work 
available to engineers at SPERRY 


That's the kind of assignment you will get, at Sperry. 
The kind of assignment that puts you side-by-side witk 
some of America’s foremost engineers. The kind oi 
assignment that not only offers you a good job now, but 
also exceptional opportunity for advancement. Sperry 
engineers are career engineers. They grow with the 
firm — and Sperry has a remarkable record of almost a 
half century of continuous growth! No wonder most of 
our top men are engineers who have worked their way 
up. Our present production and future potential are 
both at record levels. Check Sperry — now! 


If you’re interested in an engineering career, CHECK SPERRY 


Stimulating Professional Opportunities Exist in Many Fields Including: 


INERTIAL NAVIGATION SYSTEMS 
DOPPLER NAVIGATION * RADAR RECEIVERS 
RADAR TRANSMITTERS * INFRARED SYSTEMS 

PULSE CIRCUITS >» GYROSCOPICS 

ELECTRONIC PACKAGING 
TRANSISTOR CIRCUITS For Pulse & Video Applications 
MICROWAVE ANTENNA DESIGN 


Confidential Saturday 
Interviews Interviews 
Contact 8 A.M. To 1 P.M. 


Mr. J. W. Dwyer 
Employment Manager 


Arranged by 
Appointment 


cfr 


GREAT NECK, LONG ISLAND, N. Y. 


Fieldstone 7-3665 





GYROSCOPE COMPANY 


Division of Sperry Rand Corp. 





sy new Military Products Division — 
with a background of twelve years 
experience as an integrated organization 
— will carry on and expand the work 
it formerly handled as a department of 
the Detroit Controls Division of 
American-Standard.* 

The Military Products Division consists 
of three departments: 


The Systems Department — 
navigation systems, 
stabilization systems, and 
related military equipment 


The Components Department — 
gyroscopes, accelerometers, 
and auxiliary controls of 

A n exceptional reliability 
The Central Manufacturing 
Department — precision 
contract production. 


A if} n Ou ncem Cr f We of the Military Products Division are 
. proud of our history of association 
with the Institute, and welcome this 


opportunity to congratulate Dr. Stratton 
and wish him and M.I.T. success in 


eye 
Military continuing leadership. 
Our company’s first projects were 
P d undertaken for the Instrumentation 
ro ucts Laboratory, and from this early association 
with the Institute emerged a close working 
Di -. relationship in our special field of 
Iv1Ision electro-mechanical devices. We have enjoyed 
the cooperation of the Electrical, 
f Mechanical and Metallurgical Laboratories 
O in particular problems, to mention only 
the larger areas of effort in our research 
and development. We express our 


gratitude for and pledge our continuing 
Amenican-$tandard support to the work of the Institute. 


Edward L. Swainson °37 R. Langdon Wales °47 Wilfred H. St. Laurent, Jr. °51 
Ares G. Bogosian °41 Melvin H. Berkowitz °48 Freddie D. Ezekiel °52 
Calvin S. Morser *42 Jack L. Baker *49 David Norton °55 


American-Standard Military Products Division, Norwood, Massachusetts 


* Amenican-Standard and Standard ® are trademarks of 
American Radiator & Standard Sanitary Corporation. 


Amenrican-Standard 


MILITARY PRODUCTS DIVISION 
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VIEW 








THE TIME INDICATOR UNIT 


Curate 
seconad 











TIMES MODEL TS-3 CHRONOMETER 


Program timer, pulse generator and clock. Timing 
assemblies, driven by the clock motor, provide 
momentary contact closings at rate of 


® ONCE A SECOND ¢ ONCE A MINUTE e ONCE AN HOUR 


also optional frequency or pulse outputs as specified in range between 
10 and 1000 cps. 


PRICE: $950.00, F.O.B. Factory. 
Optional frequency output, $50.00 each. 


Write for details. A. G. Cooley 


TIMES FACSIMILE CORPORATION Class of '24 VI 


540 West 58th Street, New York 19, N. Y. 
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the strongest 


steels 


will do- 


specify 


BEST LOW-ALLOY EXTRA-STRENGTH STEEL YOU CAN BUY 

































+ 
Now available, N-A-XTRA HIGH-STRENGTH 
is a low-alloy heat-treated steel, fully quenched 
and tempered. The minimum yield strength range 


of N-A-XTRA steel is from 80,000 to 110,000 psi. 


The great strength of N-A-xTRA (nearly three 
times that of mild carbon steels) gives designers 
the opportunity to eliminate costly dead weight 


from your products. 


N-A-XTRA is tough at normal and subnormal 
temperatures. It can be readily cold formed into 
dificult shapes. And it welds beautifully by any 
process—with no underbead cracking. For a job 
where only the strongest of steels will do... 


specify N-A-XTRA HIGH-STRENGTH steel. 


Write today for your copy of new illustrated 
technical brochure. Address Great Lakes Steel 
Corporation, Detroit 29, Michigan, Dept. Z-6. 


A DIVISION OF NATIONAL STEEL CORPORATION ela 
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115,000 psi 


Compare the typical 
yield strength of 
V-A-XTRA 110 with 
low-alloy, high-tensile 
and mild carbon steels. 


53,000 psi 


30,000 psi 





Charlie Miller 


He thinks there are no unimportant jobs 


[vs no trick at all for Americans today 
to out-produce their grandfathers indus- 
trially—and still have time left for leisure. 

‘‘New machines and new techniques 
have made this possible. 

“Yet I wonder ifwe aren’ t losing the pride 
of achievement Grandpa used to have in 
his job. 

“We continue to hope that the laundry 
man will sew the button back on our 
shirt and the production line worker will 
take a personal interest in the finished 
product. 

“And all too often we’re disappointed. 

“I grant you that, in an age of speciali- 
zation, few of us do our job single- 
handedly any more. But the completed 
product or service is still only as good as 
our part of it. 

‘““That’s why—whatever your contribu- 
tion—in an industrial society like ours 
there are no unimportant jobs.” 


Kk * ak RE RERAEERE TERRE 


a 


Charlie Miller is Supervisor of Wage 
and Salary Administration in our Indus- 
trial Relations department. 

His comments, we think, are pertinent. 
For here at Union Oil, we try to help 
every employee understand the impor- 
tance of his job to the company and to 
his fellow workers. 

If each of us realized this, think how 
much better all of us would be served. 


YOUR COMMENTS INVITED. Write: Chairmon of 
the Board, Union Oil Co., Union Oil Center, 


Los Angeles 17, California. 





Union Oil Company or CALIFORNIA 


MANUFACTURERS OF ROYAL TRITON, THE AMAZING PURPLE MOTOR OIL Wi 
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THER-MONIC is the only induction heater 


= that protects your investment! 
eZ ... because it can be readily upgraded to higher output 
capacities to meet increased production requirements. 


.-. and can also be readily coupled to an identical 
unit to double the output. 











Getting — rah ty encanta naecton, hese 
down to the maximum eficienry.” Pest exchanger that insures 
brass tacks 

of 
INDUCTION % 
heating, ® 


which generator offers you most for the money? 
[— 








THER-MONIC is the only induction heater 
... with a variable-ratio output transformer, 
permitting the use of the widest range of work coils. 


THER-MONIC is the only induction heater | 











... providing for 6000 KVA in tank circuit for 
efficient heating of non-magnetic metals. 










THER-MONIC is the only induction heater 
--. With filament voltage regulation of 


1%, assuring long tube life a ; 
titi nd e 
repetitive production results. ieee 


. 
- 
x 








THER-MONIC is the only induction heater 
... providing complete access for maintenance from 


| two sides of the cabinet. 


a THER-MONIC is 
(ltt . +. Whose freque 
by minor modifi 
to heat with co 









the only induction heater 


ncy can be increased + 7 
cations, for the jobs ae egy cycles 


nventional frequencies, 











THER-MONIC is the only induction heater 
... with electrical and mechanical interlocks for 





“VIEW 











maximum safety to equipment and personnel. 





These and 20 other 


THER-MONIC 


engineering achievements tell you here is the 
most generator* for your money. 
Why not nail down all the facts? . .. Write for literature. 


*THER-MONIC GENERATOR “C” SERIES 


INDUCTION HEATING CORPORATION 
181 WYTHE AVENUE, BROOKLYN 11, N.Y. 


Producers of the most complete line of Induction and Dielectric Heating Equipment 
ELECTRONIC . MOTOR GENERATOR . 60-180 CYCLE 





William E. Barbour, jr. - '33 ° Edward S. Goodridge - '33 . William A. Gray - '33 
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LINCOLN 
LABORATORY 


invites inquiries from persons 


with superior qualifications. 


SOLID STATE Physics, Chemistry, and Metaliurgy 
RADIO PHYSICS and ASTRONOMY 
NEW RADAR TECHNIQUES 


COMMUNICATIONS: 


Techniques 
Psychology 


Theory 


INFORMATION PROCESSING 


SYSTEMS: 
Space Surveillance 
ICBM Detection and Tracking 
Strategic Communications 


Integrated Data Networks 


SYSTEM ANALYSIS 


Research and Development 
M.1.T. LINCOLN 
LABORATORY 


BOX 28 


LEXINGTON 73, MASSACHUSETTS 


































MAIL RETURNS 


Congratulations from the Governor 
FROM THE STATE House, Boston: 


The Review has received a copy of the letter of 
congratulations sent by Governor Foster Furcolo. 
who was unable to attend the inauguration of Presi- 
dent Julius A. Stratton, ’23. It follows: 


Dear Dr. Stratton: 

I wish to extend my warm congratulations to you and the 
Massachusetts Institute of Technology on the occasion of your 
inauguration as the eleventh President of the Institute. 

The Massachusetts Institute of Technology is indeed for- 
tunate to have so distinguished and able a successor to Dr, 
James Killian. It was a happy circumstance that the Massa- 
chusetts Institute of Technology was blessed with two such 
outstanding educators in its top positions of administration so 
that you were available to fill the breach created by Dr. Kil- 
lian’s departure for service in Washington. And now that Dr, 
Killian has been appointed to the Chairmanship of the Cor- 
poration of the Massachusetts Institute of Technology, in a 
position where the Institute and the community will continue 
to receive the benefits of his wisdom and guidance, another 
top-flight educator and administrator assumes the Presidential 
Office well prepared to carry on the type of leadership which 
has made the Massachusetts Institute of Technology pre-emi- 
nent in its field. 

At a time when there has been such great stress on the im- 
portance of science and technology, it has been heartening to 
see you and Dr. Killian leading the Massachusetts Institute of 
Technology on a course which not only provides us with su- 
perbly trained engineers and scientists but also makes them 
individuals educated to be responsible citizens of the com- 
munity. Again, let me extend my best wishes to you for con- 
tinued, farsighted leadership. 

With every best wish, I am 

Sincerely yours, 


FosTeER FuRCOLO 


““Systems”’ Approach to Earth Sciences 
FROM JAMEs A. ROBERTS: 


As a practicing geographer, I was extremely interested in 
Mr. [Cecil H.] Green’s timely donation towards a Laboratory 
of Earth Sciences at M.I.T. (Technology Review, May, 1959, 
page 342). 

Perhaps more than any other currently popular interdis- 
ciplinary endeavor, the association of geologists, oceanogra- 
phers, meteorologists, and other earth scientists should produce 
immediate as well as far-reaching results. 

It must be emphasized that such studies are meaningful 
only in terms of their effects on the cultural, as well as the 
physical environment of mankind. For example, advances in 
the physics of the upper atmosphere will lead to possibilities 
in climate control, which could drastically alter (through me- 
teorological effects) the geomorphology of a given area. As 
interesting as these aspects of earth sciences may be, it is the 
more profound effects on the regional, economic, and political 
geography of the area which are of deeper concern to man- 
kind. 

I would like to enter a plea, therefore, for the inclusion of 
studies in geography per se in this broad new curriculum at 
M.L.T. After all, geography is really the “systems” approach 
to the earth sciences. 


Los Angeles 24, Calif. 


[Mr. Roberts is research assistant in the Military Systems 
Research Division of the Planning Research Corporation. It és 
located at 1333 Westwood Boulevard in Los Angeles. — Ed.] 
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FOREMOST IN CHEMICAL PLANT 
DESIGN - CONSTRUCTION ¢- DEVELOPMENT 
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urcolo. 
 Presi- 


and the e Adipic acid 


of your 
from cyclohexane 
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SD now offers, 
alone or in cooperation 
with other companies, 
such processes as: 





































& 
the im- 
nr e Phthalic anhydride 
tute S e Acetic acid 
s them 
e com- e Acetylene 
sali e Ethanolamines 
e Ethylene oxide-glycol 
(new 1960 model) 
® A number of other new 
S and interesting processes 
and products 
sted in 
oratory 
, 1959, 
iterdis- : i 
nogra- \ NEW Write on your business letterhead for 
ae me 
roducg | peoeees SD’s new Process Skill Brochure. It tells 
ningful —. why this vital PLUS FACTOR is essential 
as the un enenee SD PROCESS SKILL in today’s and tomorrow’s chemical 
bile ~~ industry . . . how your company can profit 
th me- BROCHURE by its application . . . how SD has 
ea. - applied its unique chemical process skill to 
ab chemical plant, design, development and 
olitical | : 8 
) man- us e ress : construction throughout the world. 
sion of 
lum at 
proach 


Tonia bal homeo} S- aie, Bete] Ta? Yb Mal, fen 


EXECUTIVE OFFICES: TWO PARK AVENUE, NEW YORK 16, NEW YORK 
a THE SD AFFILIATED GROUP: 
_ Ed] SD Plants Inc., Two Park Avenue, New York 16, New York 
SD Plants Ltd., Bush House, Aldwych, London WC 2, England 
VIEW Catalyst Development Corporation, 59 Industrial Avenue, Little Ferry, New Jersey 


Societe Francaise des Services Techniques S.a.r.!., 52 Champs Elysees, Paris Se, France 


OUT OF THE LABORATORY 


Piloting America’s First Manned Satellite... in the rocket-boosted Project Mercury 
manned satellite, the first American astronaut will be sustained by an artificial environment 
physiologically comparable to that on earth. Orbiting about 120 miles out in space, 
the capsule will be provided with correct pressure and temperature by new concepts in air 
conditioning and pressurization. Garrett is proud to have been selected by NASA 
and McDonnell Aircraft Co. to contribute these vital AiResearch environmental systems 
to man’s progress into the unknown. 


* Outstanding opportunities for qualified engineers 


AiResearch Manufacturing Divisions 


LOS ANGELES 45, CALIFORNIA @ PHOENIX, ARIZONA 


OTHER DIVISIONS AND SUBSIDIARIES: AIRESEARCH INDUSTRIAL ¢ AIRESEARCH AVIATION SERVICE e AERO ENGINEERING 
AIRSUPPLY @ GARRETT SUPPLY ¢ GARRETT MANUFACTURING CORPORATION OF CANADA, LTD. eC. W. MARWEDEL @ AIR CRUISERS 
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Engineered 
Atmospheres 
for Better 
Processing 
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Schematic layout of typical Supertherm high pressure water system 
to replace uneconomical existing process and comfort heat system 


Moder nizafion 


..-THE ANTIDOTE FOR A 
POISON AFFLICTING MANY COMPANIES 


The poison? Obsolescence! The use of a machine that is past its ‘point 
of no return’ may not show up too strongly in your unit cost structure inca: liiicss etihaenbiam dhessteain aaemtnantion 
now but its cumulative effect is devastating. It's slow poison...slowly for roof installation 

sapping the production strength of the user. The longer an obsolete 
unit remains in service the greater is the unit cost gap between the 
old and what a modern unit would do. If you have obsolete equipment 
you are in a slowly deteriorating competitive position. 

Why not check all operations in your 
plant that directly or indirectly in- 























OPERATIONS WHERE volve what we call the ‘Engineered 

y MODERNIZATION Atmosphere’? Ask a Ross Specialist 
WILL PAY OFF! to make a study of the systems, 

Paint Finishing * Washing, equipment and auxiliary units to de- 

Drying, Baking, Curing termine just what is obsolete. He will 

* Conversion Operations ° submit a detailed report as to which 
cea Atte should be modernized to bring about 

3A Nozzles * Industrial Air the greatest reduction in unit costs. 
> Conditioning * Heat Recovery His report will be based on his broad 
Any process that needs its com- knowledge of ‘Engineered Atmos- 

ponents brought up to date pheres’ and years of experience in 


use of the latest in design. and systems noted in the 
on ge i accompanying list. 


J. 0. ROSS ENGINEERING 


Division of Midland-Ross Corporation 








so that t onform to the i m 
aedeen dian and make Mi! designing the equipment 
pe 








730 Third Avenue, New York 17, N. Y. 
ATLANTA « BOSTON « MT. PROSPECT, IiL, 
DETROIT * LOS ANGELES « SEATTLE 
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Resin core stock oven 
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Consult Moog for 


ass/stance in solving 
hydraulic system problems 


Excellent positions exist for qualified engineers. 
Consult MIT alumni: 

Lewis H. Geyer, 1943 

Robert L. Black, 1945 

Kenneth D. Garnjost, 1950 

Harvard B. Kolm, Jr., 1955G 








Moog's integrated hydraulic servosystems are 
lightweight and compact packages which include auxiliary 
power units and electrohydraulic servoactuators. The 
unit above was designed to position ICBM rocket engine 
nozzles for thrust vector control. A unique mechanical 
feedback arrangement within the servoactuator eliminates 
the need for electronic feedback elements. Moog's 
integral system design provides complete servocontrol 
packages for reliable, high performance operation. 


MOOG SERVOCONTROLS, INC. PRONER AIRPORT, EAST AURORA, NEW YORK 


LEADING INNOVATOR AND PRODUCER OF ELECTROHYDRAULIC SERVOVALVES 
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Hermes Eleetronies Co. 









is the new name for HYCON EASTERN, INC. 


Our fields of interest will continue as before: 


Telecommunications 

Antennas and Propagation 

Advanced Data-handling Subsystems 

Timing Systems for Missile and Satellite Tracking and Telemetry 
Crystal Filters and Frequency Selective Devices 

Ultrastable Oscillators 

Frequency Translators 


OFFICERS 

M. M. Hubbard President 

A. J. Poté Executive Vice President 

J. R. Martin Vice President — Marketing 
M. A. Wall Secretary-Treasurer 


TECHNICAL ADVISORY BOARD 


J. R. Zacharias, Chairman Massachusetts Institute of Technology 
R. H. Dicke Princeton: University 

E. A. Guillemin Massachusetts Institute of Technology 
R. V. Pound Harvard University 

E. M. Purcell Harvard University 

I. I. Rabi Columbia University 

J. B. Wiesner Massachusetts Institute of Technology 
H. J. Zimmermann Massachusetts Institute of Technology 


DIVISION HEADS AND GROUP LEADERS 


D. I. Kosowsky Crystal Filter Division 

W. Chepulis Filter Engineering Group 

F. E. Clark Crystal Production Group 

C. L. Faltin Filter Prototype Laboratory 
H. C. Hamilton Filter Production Department 
C. R. Hurtig Filter Research Group 

J. E. De Turk Digital Systems Division 

R. Wasserman Digital Systems Group 

N. L. Sheldon Digital Production Group 

C. R. Whelan IBM Project Supervisor 

S. Stein Antenna Systems Group 

D. Davidson, D. J. Gray Communications Systems Group 
R. L. Smith Instruments Group 

J. L. Burkhardt Physics Group 

R. H. P. Collings Special Products Division 


Hermes Eleetronies Co. 





(aly 


75 Cambridge Parkway * Dept, H * Cambridge 42, Massachusetts 
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PHYSICISTS 
MATHEMATICIANS 


Douglas diversification affords 
broadened opportunities, com- 
bined with stability and se- 
curity. 

Engineering at Douglas is 
divided into three basic areas 
...missile and space systems, 
transport aircraft and combat 
aircraft. In these military and 
commercial categories, each 
advancing beyond present fron- 
tiers of achievement, engineers 
and scientists can progress to 
the limit of their capabilities. 

In addition, supervisory and 
executive openings are filled 
from within the company. 
Many of the top executive 
officers at Douglas are engi- 
neers who have moved right up 
to assume wide responsibility. 

We are interested in engi- 
neers with backgrounds in 
other fields as well as avionics, 
aircraft and missiles. 

For further information write 
to Mr. C. C. LaVene, Douglas 
Aircraft Company, Inc., Santa 
Monica, California. 

Section N. 








the most respected name in aircraft, 
missile and space technology 
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FOR BOTH SMALL AND LARGE LABORATORIES... 





an advanced concept in 
environmental simulation 


Wyle’s new approach to environmental simulation offers in- 

W PI 

plant testing to a multitude of small manufacturers for 

whom such testing has previously been impractical. To the 

larger private and commercial laboratories it offers vastly 
5 J 


increased productivity and efficiency, plus convenience. 
The new Wyle product line provides SEPARATE UNITS 
for the various phases of environmental simulation 
requirements. 

Each of these units is highly compatible with the 
others. Each will pass through a standard 36” labora- 
tory door and is designed for extreme mobility. Each 
has multiple applications in combination with a wide 
range of test equipments. 


Pictured above are examples of the new product line. 





FRANK S. WYLE "41 


NATIONWIDE COVERAGE... 





LOS ANGELES e SAN FRANCISCO e¢ DALLAS ¢ DENVER ¢ DAYTON ¢ 


Right: Model C-108-1000 PortaBLe 14-Ton Liguin CO, 
Storace UNIr. 
Center: Model TC-109 Servo TEMPERATURE-CONDITIONING 
Unit, which automatically delivers and controls pre-set 
temperatures, from —100°F. to +400°F., to almost 
any size enclosure. 
Left:: TE-100 Series INSULATED ENVIRONMENTAL 
ENCLOSURE, temperature-conditioned by air recircu- 
lation through insulated flexible hoses from SERVO 
TEMPERATURE CONDITIONER. 
Lower Left: Model WM-120 O1L-FiLM ViBRATION 
Suip TaBLe, which virtually eliminates cross-talk 
problems in vibration testing. 

OREGON 8-0941, TWX 8095 


WYLE MANUFACTURING CORP. / FE] Segundo, Calif. 


PHILADELPHIA 
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NEW PLANT ror DUNDEE CEMENT COMPANY, Dundee, Michigan - 


NICHOLSON is now completing the first stage of this 
plant and is starting a new bulk loading station for 
the same owner in Chicago, Illinois. 





NICHOLSON has completed many projects for cement 
companies in its 45 years as specialists in its field. 

















NEW YORK 20, N. Y. 


10 ROCKEFELLER PLAZA 
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filters 
help 
assure 


high 
purity of 
i Bad Os 
Tantalum 





WY Fulflo Filter, installed between solution make-up tank and processing 
tank manifold, removes micro-contaminants from chemical solutions in manu- 
facture of NRC Tantalum. 


National Research Corporation of Cambridge, Stainless steel containers and Dynel Honeycomb 
Mass., are specialists in high purity. Their latest Filter Tubes resist acid solutions. Long-lasting 
achievement — NRC Tantalum — is a triumph tubes require no maintenance between changes. 


of high purity, high corrosion resistance and high Fulflo Filters provide any degree of micro- 
melting point that provides new standards of —¢Jarity (down to 1 micron) for all types of petro- 
quality for electronics, melting and fabrication. chemicals, liquid chemicals, pharmaceuticals, 


In the production of high-purity Tantalum, oils, liquid fuels, water, compressed air and other 
it’s only natural that NRC turned to another — gases. They are available in a wide range of 


specialist in high purity —- Commercial Filters models for high or low flow rate, pressure, vis- 
Corporation. In the specific operation illustrated, cosity, pH or temperature. 
Fulflo Filters remove solid contaminants as small Write for technical literature or engineering 


as 6 microns in size from sulfuric acid and other —_qgsistance to Department CE. 
solutions used in the production of Tantalum. 


COMMERCIAL FILTERS CORPORATION [ 
MELROSE 76, MASSACHUSETTS 


PLANTS IN MELROSE, MASSACHUSETTS AND LEBANON. /NDIANA with genuine Honeycomb Filter Selective filtration of oils ¢ water-oil 
Tubes for controlled micro- separators * magnetic separators ¢ 
clarity of industrial fluids. pre-coat fillers « coolant clarifiers « 

automatic tubular conveyors. 
















MICRO-CLARITY AT MINIMUM COST 





JULY, 1959 








LOMBARD 


© Lombard Chain Saws 

© Builders of Special Machinery 
© Contract Machining Service 

@ Injection Molding Machines 


President 
Works Manager 


() 


LOMBARD GOVERNOR, CORP. 


ASHLAND, MASS. 


M. |. Woythaler ‘15. 
R. H. Sawyer ‘17 





INDEX TO ADVERTISERS 


(Continued from page 456) 


Advertiser Page 
Ss 
Sawyer Construction Company, Inc. .................... 531 
Sciemtific Design Company, Imc. ............c2ccccecee 149 
cs kin nk wow iee ae e64ee 542 
Second Bank State-Street Trust Company .............. 513 
ee EN SE oS eer err 530 
COREY TePUORONS COUNBORY coco cc cs ccccccccswcccceee 441 
NG CUNNING ooo iccwicscstseicccvewasignecs 163 
I I 5 0.0.00 a. o's maeiee'eee wie 539 
Standard Oil Company (Indiana) ...................... 522 
ain a oid CAS RRR ROSA 533 
Ss ag carte nacenstewdawaswn 546 
T 
A NR, I 6 o.6:c ss con naa ss slvaseeugsemes's 545 
a a ain as fam weine ae bre 542 
"OD MAIO gos c cc cc ncccncdecswsccces 443 
EE MI io. v.s.cc cose ccs cdbascsaccvaes 523 
Transitron Electronic Corporation ...... Inside Front Cover 
U 
Union Oil Company of California ...................+. 146 
V 
III, TUNG Sint casevcescuadsines seca nsones +70 
W 
NOE COUONIIOD o5anis-o6ccccsccccccesccscviccecse 526 
Wind Terbine Company, The ..........cccccccsccsecs 536 
Se is i cache e kebons es <s0.chae eh edesee 455 





INDUSTRIAL 
HEAT TREATING 
FURNACES 
FOR ALL 
PURPOSES 


300 FREEPORT STREET 





FURNACES for INDUSTRY since 1921 
ELECTRIC, GAS and OIL 


SERVING INDUSTRY AND THE ARMED FORCES 
FOR NEARLY FORTY YEARS 
WE BUILD FURNACES FOR THE ELECTRONIC INDUSTRY 


American Electric Furnace Inc. 


Phone No. CO 5-2780 


Representatives in Many of the Principal Cities 


STANDARD HEAT TREATING 
AND 
ALL TYPES AND SIZES OF 
SPECIAL ENGINEERED 
FURNACES 


BOSTON 22, MASSACHUSETTS 
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WOW! LGOKIT 
THE BRAINS ON 





COMPUTER FACILITY 


The Intelligent Approach 
To Your Engineering Problems 


CONTROL SYSTEM 
SYNTHESIS 


PROCESS SIMULATION 
HEAT TRANSFER 
DYNAMIC ANALYSIS 


STRESS AND 
VIBRATION 


CONSISTENTLY SERVING INDUSTRY 
FOR MORE THAN TEN YEARS 


The simulation of systems and processes is of invaluable use for the optimizing 
of performance and control for design purposes. It confines the errors to the 
rapid design changes possible with simulated trials, thereby providing optimum 
system performance with the application of proven designs. The facility shown 
has been used for a wide area of engineering applications ranging from the 
simulation of an air hammer to a turbo-fan engine for control purposes. We will 
be pleased to discuss your problems, whether on a complete engineering service | 
basis or to provide the equipment time required by your own staff on a rental | 
basis. 





ENGINEERING AND RESEARCH 
| 


1805 Wisconsin Avenue, N. W. Washington 7, D. C. 
Tel. HObart 2-5560 
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The First NATIONAL BANK OF BOSTON JIN ITS 175th YEAR 


New England 1s a fertile 
land for growing minds 


High on the list of New England’s achieve- 
ments is the scholarly tradition that has grown 
up here. New Englanders pioneered education 
in America — the first college, the first second- 
ary school, the first public school, the first 
women’s college. Today, New England schools 
and colleges are respected throughout the 
world ... and the nation still looks this way for 
educational leadership. 

These things didn’t happen merely by an acci- 
dent of time or geography. By respecting the 
scholar, admiring the inquisitive mind, New 
Englanders provided a fine climate for learn- 
ing. Today, every state in the- nation and 


NEW ENGLAND COLLEGES 





CONNECTICUT 
Albertus Magnus College 
Annhurst College 

Connecticut College for Women 
Fairfield University 

Hillyer College 

Saint Joseph College 

Trinity College (26) 

University of Bridgeport 
University of Connecticut (27) 
Wesleyan University 

Yale University (29) 


MAINE 

Bates College 

Bowdoin College 

Colby College (2) 
University of Maine (1) 


MASSACHUSETTS 
American International College (20) 
Amherst College (10) 

Anna Maria College for Women 
Assumption College 

Atlantic Union College 

Boston College (16) 

Boston University (15) 

Brandeis University 

Clark University (11) 

College of Our Lady of the Elms 
College of the Holy Cross (21) 
Eastern Nazarene College 
Emmanuel College 

Harvard University (14) 

Jackson Coliege for Women 
Massachusetts Institute of Technology (17) 
Merrimack College 
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Mount Holyoke College (9) 

Newton College of the Sacred Heart 
Northeastern University (18) 
Radcliffe College (19) 

Regis College 

Simmons College 

Smith College (12) 

Springfield College (24) 

Suffolk University 

Tufts University (13) 

University of Massachusetts (6) 
Wellesley College (23) 

Wheaton College 

Williams College (8) 

Worcester Polytechnic Institute (22) 


NEW HAMPSHIRE 
Dartmouth College (5) 

Mount Saint Mary College 

Rivier College 

St. Anselm's College 

University of New Hampshire (7) 


RHODE ISLAND 
Brown University (25) 
Pembroke College 

Providence College 

Salve Regina College 

University of Rhode Island (28) 


VERMONT 
Bennington College 
Middlebury College (4) 
Norwich University 

St. Michael's College 
Trinity College 

University of Vermont (3) 


nearly every nation in the world is represented 
in the enrollment of the New England colleges 
listed below. This June, more than 23,000 stu- 
dents will graduate from these institutions. 
From these young people will come spiritual, 
educational, industrial and political leaders of 
tomorrow. Surely what they gain here, by liv- 
ing and learning together in a spirit of scholar- 
ship, benefits everyone, everywhere. 

One of New England’s proudest accomplish- 
ments is its continuing contribution to educa- 
tion. The First National Bank of Boston is 
equally proud to have worked with New Eng- 
land’s schools and colleges for 175 years. 


Thi 


FIRST 


NATIONAL BANK 


Of 


BOSTON |] 


1794.* 1959 





Member of the Federal Deposit Insurance Corporation 


Personal and Corporate Trust Service through its 
allied institution: Op CoLony Trust CoMPANY 
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ENCLOSURES 
DEEP DRAWING 
STAMPING 
FORMING 
FINISHING 


PRODUCTION 
IN ALL METALS 
@ DESIGNERS 


@ ENGINEERS 
@ MANUFACTURERS 


EST. 1878 














PROGRESSIVE THINKING 
FROM TOOLING 
TO END PRODUCT 











PETER GRAY CORPORATION 


284 THIRD STREET 
CAMBRIDGE 42, MASSACHUSETTS 





25 YEARS AGO 


@ On July 1, 1934, Redfield Proctor, ‘02, President 
of the Vermont Marble Company retired as the 40th 
President of the Alumni Association, being succeeded 
in that office by Charles E. Smith, ‘00, Vice-president 
of the New Haven Railroad; and Harrison P. Eddy, 
Jr., °17, retired as Vice-president of the Association, 
being succeeded by Marshall B, Dalton, ‘15. 

Messrs. Smith and Dalton had been members of the 
Executive Committee during the Proctor administra- 
tion, as was C. Adrian Sawyer, 02, whose term of 
office on the committee was for 1932-1934. 

These three vacancies on the Executive Committee 
were filled for the Smith administration of 1934-1935 
by George W. Treat, 98; Franklin T. Towle, ‘08; and 
H. B. Richmond, ’14. 

[Three of the above-named subsequently served as 

Presidents of the Alumni Association, namely: 

Dalton, 44th President in 1937-1938; Richmond, 

45th in 1938-1939; and Sawyer, 56th in 1949-1950. | 


@ Calvin W. Rice, 90, Alexander Macomber, ‘07, 
and Maurice R. Scharff, 09, retired as Alumni Term 
Members of the Institute’s Corporation, their succes- 
sors for 1934-1939 being William R. Hedge, ’96, Willis 
F. Harrington, 05, and James M. Barker, ‘07. To fill 
the unexpired 1932-1937 term of Jerome C. Hunsaker, 
‘12, who had resigned in October, 1933, to accept 
membership on the Institute Faculty, Donald G. Rob- 
bins, 07, was elected. 

[Later, in 1940, Mr. Barker was elected a Life 

Member of the Corporation. | 


@ Faculty retirements at the close of 1933-1934 in- 
cluded Professors Frederick S. Woods, Head of the 
Department of Mathematics; and Augustus H. Gill, 
84, and Charles F. Park, ’92, respectively, of the De- 
partments of Chemistry and Mechanical Engineering. 





4 Poet Special equipment.and aikebinel from ideas 


“i won - Say don oe ‘handle the most intricate 
( small scale laborat t 
acts in excess of $1,000,000, 

Phone TW inbrook 6800 or write to 


ET, WALTHAM 54, MASS 


Vale mecat-taleie: lol atiad-ta Met; 


A AVES - CONDENSERS AND HEAT EXCHANGERS - DISTILLATION 
SQJIPMENT - EXPERIMENTAL EQUIPMENT - EVAPORATORS - JACKETED 
« £5 MIXERS. PIPE, PIPE COILS, AND BENDS - REACTORS SPECIAL 
MACHINERY - TANKS 








McKesson & Robbins, Inc. 
Chapman, Evans & Delehanty, 
Architects 


Pre-construction Information 


If your business will need a new building soon- 
or a year hence—we suggest you consult us now. 

From our 42 years’ experience we can tell you 
its approximate cost and give you facts on select- 
ing the right site, the most practical type of 
construction and ways of speeding completion. 


W. J. BARNEY CORPORATION 


Founded 1917 
INDUSTRIAL CONSTRUCTION 
101 Park Avenue, New York 

Alfred T. Glassett, '20, President 
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ceeded 
esident 
Eddy, THE U.S. ARMY 
ciation, honors 
s of the 
inistra- SPRAGUE ELECTRIC COMPANY 
erm of with a 
- SPECIAL ACHIEVEMENT AWARD 
8; and in recognition of 
aes notable contributions to 
amely: 
2 EXPLORER |... 
1950. ] America’s first response to 
, 07 the challenge of outer space. 
Term . 
saialale The Sprague Electric Company 
ge y is the only electronic 
) 
berks fd component manufacturer to be 
— so honored by the U.S. Army. 
. Rob- 
Sprague designed and manufactured 
. Life the solid tantalum and miniature metal- 
clad paper capacitors as well as the 
34 in- key noise suppression filters used with 
of re Explorer I. The outstanding 
_ Gill performance of these capacitors and 
- De. filters is typical of the company’s 
ering. achievements in the field of high 
reliability and advanced electronic 
— technology. Developed through 
Sprague’s extensive research facilities, 
these components have amassed an 
unprecedented record of reliability. 
Through continued research, Sprague 
Electric Company plans to meet 
the even greater challenges of the 
future with newer and better products 
... higher and higher reliability. 
THE MARK OF RELIABILITY 
SPRAGUE COMPONENTS: 
CAPACITORS e¢ RESISTORS *« MAGNETIC COMPONENTS ¢ TRANSISTORS « INTERFERENCE FILTERS « PULSE NETWORKS 
HIGH TEMPERATURE MAGNET WIRE . CERAMIC-BASE PRINTED NETWORKS . PACKAGED COMPONENT ASSEMBLIES 
VIEW JULY, 1959 463. 
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Bumpers— 
2 Hypaion 





Venturi—1 Hypalion, 


2 Neoprene 
Ceramic pressure 
switch 
3 Hypalon 





For a precision respirator 











2 Hypalon 





' Pressure chamber seal— 





Breathing hose— 
1 Neoprene 






Uses National Hypalon O-Rings for 
dependability in home and hospital 


20 million cycles of perfect operation. Years of shelf 
life. Sporadic operation—long idleness, prolonged 
periods of operation. Extreme sensitivity, precision 
mechanism. Regular exposure to oxygen, ozone, med- 
ication. Reliability that can literally mean life or death. 


These are some of the requirements National® O-Rings 
meet in the revolutionary new Bird MARK 7® Respi- 
rator. Introduced little over a year ago, the compact, 
light-weight Bird MARK 7 is in use throughout the 
Free World and is hailed by anesthesiologists, surgeons 
and hospitals as a major advance in therapy for serious 
disorders such as polio, pneumonia, other lung dis- 
orders and coronary problems affecting breathing. 


Nationa! Welding Equipment Company, makers of the 
Bird respirator, state that the high order of depend- 


H. L. Pohndorf '41 is 
co-inventor of the Bird 
Respirator and vice president 
of National Welding 


Van Wert, Ohio 


NATIONAL SEAL 
Division, Federal-Mogul-Bower Bearings, Inc. 
General Offices: Redwood City, California 
Plants: Redwood City and Downey, California 


ability could not have been achieved without National 
Hypalon O-Rings. In addition to their stability vs. 
oxygen, moisture, medications and gases, the Hypalon 
rings are rugged, and are not damaged when press- 
installed over extreme-hardness ceramic bushings. 


A total of 15 National O-Rings are used in the Bird 
MARK 7. Nine are Hypalon, five are conventional 70 
Durometer neoprene rings and the 15th is a large 40 
Durometer Neoprene ring used as a static seal between 
the pressure chamber and main chassis. 


National O-Rings are available in standard sizes, com- 
mercial grade, or in special compoundings including 
Hypalion. For details or O-Ring engineer assistance, 
call the nearest National Seal engineer. Look in the 
Yellow Pages, under Oil Seals or O-Rings. 

6162 
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Air-mix valve— 


Automatic timer— 
1 Hypaion, 2 Neoprene 


Chimney—1 Neoprene 
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CREATIVITY THRIVES HERE 


‘The atmosphere that fosters the creative scientific 


spirit at MIT was brought into being by men like Dr. 
Julius A. Stratton. On the occasion of his inaugura- 
tion as eleventh president, the many MIT Alumni 
at IBM and their 87,000 associates offer congratula- 
tions. Dr. Stratton will be carrying on a splendid 
tradition of creativity in research and education at 
MIT, and a record of invaluable service to science, 
government and industry. 


INTERNATIONAL BUSINESS MACHINES CORPORATION IBM. 
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WILLIAM J. ROUNTREE CO., INC. 


( 
Ostathihed S946 


* 


Steamship Agents, 
Operators, 
Charterers 


* 


REGULAR FAST FREIGHT SERVICE AROUND THE WORLD 


Main Office: NEW YORK 21 West Street Telex N. Y. 2601 
SAN FRANCISCO 201 Pine Street 
LOS ANGELES 609 S. Grand Avenue 


PORTLAND, ORE. 309 S. W. 6th Street 


Cable Address, All Codes, All Offices “Willtree” 
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YOU GET THE SOLID QUALITY OF BODY BY FISHER. 


Pontiac surrounds a man with beauty 
and the solid security of wide-track wheels 


JULY, 1959 


We've been noticing something interest- 
ing about our men customers. When a 
man becomes the owner of a 1959 
Pontiac he slices a few years off his 
age, becomes enthusiastic about driving 
almost anywhere any time, and holds his 
head a bit higher, a lot more proudly. It’s 
not our imagination. It actually happens. 

Unofficial psychology explains it this 
way: A man who works hard and gives 
his all to profession and family has 
earned the right to drive a great auto- 
mobile. A Wide-Track Pontiac is a 
perfect reward. 

Its trim, sleek lines gratify your sense 
of good taste and refinement. Yet they’re 
well-defined lines, positive but unclut- 


tered, consistent and clean. The unique 
grille is a good example; different but 
highly imaginative and pleasing. 

Man is born to be a master and Pontiac 
gives you masterful control of this car 
with the security and stability of Wide- 
Track Wheels; wheels moved five inches 
farther apart. This widens the stance, not 
the car. You’re balanced, with less lean 
and sway. 

We assure all well-deserving men that 
this automobile will give you a vigor- 
ously fresh outlook on life, a feeling of 
youth, accomplishment and much, much 
pride. Show your wife this advertise- 
ment; she deserves a Pontiac, too. 
PONTIAC MOTOR DIVISION © GENERAL MOTORS CORPORATION 








Iafe Savers 
Beech-Nut Baby Foods 
Boneh Ns Coffee 
Beech-Nut inniies Gum 
Beech-Nut Cough Drops 


Pine Bros. Cough Drops 


BEECH-NUT LIFE SAVERS, INC. 
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Quality 


Op t= Hat_peet-Het_jebee 
HUNTING 
No-Bite Pac 


.. | ~~ ‘ 
Has patented | ; Bel waterproof 


comfort 
features every 
hunter 


appreciates f Var - ele Gm ot- oh a- hoe W010) A 4-- PB & 


for over 


FISHING 


Rod & Reel Boot 
Universally 
preferred — 
designed by 
sportsmen for 
sportsmen 


COLD WEATHER 
COMFORT 


Anti-Freeze Pac 

Insulated to insure 

warm feet in the 

coldest weather LS = 
BASKETBALL —_ 
All Star CASUALS | 


The most popular 
basketball shoe in Idlees 


the world Cool, colorful footwear 


for all the family 


O72 OB Oe OB Tap - 


L. P. SANBORN‘17 + A. H. WECHSLER‘21 
F. L. HALL‘25 + R. E. GLADSTONE‘40 


CONVERSE RUBBER COMPANY 


MALDEN 48, MASSACHUSETTS 


Chicago Branch: 2000 Mannheim Road, Melrose Park, Ill. ° 100 Freeway Blvd., So. San Francisco 241 Church St., New York 13, N. Y 
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Vulcan-Ci 








ncinnati, Inc. serves major industries throughout the world by making available a wealth 


of engineering and construction talent with an outstanding record of achievement in these areas: 


process evaluation 
pilot plant studies 
plant layout 
structural design 
electrical design 
piping drawings 
project management 
plant construction 
pipe fabrication 
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ENGINEERS and CONSTRUCTORS 


120 SYCAMORE STREET « CINCINNATI 2, OHIO 
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M.1.T. Men At Vulcan: 
L. W. NISBET 

D. H. PARK 

R. N. SUMMERVILLE 

T. O. WENTWORTH 


THE TECHNOLOGY REVIEW 





yu 


an: 
SBET 
ARK 
ILLE 
RTH 


TEW 



























JULY, 1959 


Today, we are probably on the verge of 

the greatest outpourings of scientific 
discoveries in the whole of history. 

To make sure that the materials are ready 

for this flood of ideas, the steel industry 

is engaged in advanced research and 
development work on processes and products. 
As an example, Jones & Laughlin is 

the first steel company to install an 

analog computer as part of its research 
facilities. This device can simulate 
in the laboratory an operating 
facility such as a blast furnace or 
open hearth at a very small fraction 
of the cost actually required to 
build such a facility. 


Jones & Laughlin Steel Corporation 


PITTSBURGH, PENNSYLVANIA 


A 


STEEL 
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Now...be sure your car is turnpike-ready...with 


The World's First 
Turnpike-Proved Tires! 


? 
4 


—" 


é 


| 4d 


Chicago’s Congress Street Expressway, which runs right through the Main Post Office. 


Many a tire “getting by” around town will 


NEW RUBBERS! 
NEW CHEMICALS! 
NEW CORDS! 


fail the test of the turnpikes. You need new 
Turnpike-Proved Tires by Goodyear... to give 


you up to 25% more safe mileage no matter 


where or how you drive. 


EFORE we could build these new 

tires, Goodyear scientists had to 
solve two vital problems: 
Problem #1—tread rubber: At 
high speeds, ordinary tread rubber 
is literally eaten away. 


But by intimate mixing of new 
chemicals and rubber molecules, 
Goodyear scientists created today’s 
longest-wearing tread rubber for to- 
day’s toughest driving conditions. 


Problem #2—tire cord: High- 


speed heat weakens ordinary cord. 


The answer? Goodyear’s new 3-T 

cord (Trex or Nylon), that’s triple- 
tempered, under precisely controlled 
Tension, Temperature and Time, 
for extra toughness. 
Proof: On Goodyear’s 5-mile, 140- 
mph test track at San Angelo, Texas, 
these tires proved they’ll give more 
safe mileage anywhere. 

See them at your Goodyear deal- 
er’s. Goodyear, Akron 16, Ohio. 


GOODFSYEAR 


MORE PEOPLE RIDE ON GOODYEAR TIRES THAN ON ANY OTHER KIND! 
Watch “‘Goodyear Theater” on TV every other Monday evening. 


472 


This year the average motorist 
will do more than half his driving 
on modern expressways and turn- 
pikes—at high legal speeds. For 
greater safety, you need Turnpike- 
Proved Tires by Goodyear. 
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“Course VI-A men do get around,” Professor 
Eugene W. Boehne, ’28, contends and cites this 
photo as evidence. Charles R. Greene, Jr., 56, 
posed for it on November 13, 1958, at the geo- 
graphical South Pole, while spending 375 days 
there for the National Bureau of Standards. 
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The 


Inaugural 


Address 


by 


Julius Adams Stratton 


Eleventh President of the 
Massachusetts Institute of Technology 


Dr. Killian, Honored Guests, 
| Ladies and Gentlemen: 

There is, in my own academic world, no 
higher honor to which I might aspire. To this 
honor, I add the privilege of following in the 
path of a friend and colleague of long stand- 
ing, for whom I hold the utmost affection and 
respect. There is no one who has had a better 
opportunity than I, or more occasion, to ob- 
serve at firsthand the tireless energy and de- 
votion with which Dr. Killian has worked for 
M.I.T., or the enormous contribution that he 
has made to our country, and I respond to his 
words with the assurance that for me the pros- 
pect of this continuing and intimate associa- 
/ tion in a common cause fills me with enthu- 
siasm for the task and confidence in its success. 

I, myself, come to you this morning as no 
stranger. First as a student, then through the 
ranks of the Faculty, the productive years of 
my life have been interwoven with the hopes 
‘and progress of M.I.T. These years have given 
to me a sense of the past—a deep respect for 
those who have gone before, an appreciation 
of the thought, the energy, and the devotion 
that have brought to this Institution of ours 
the high esteem it now enjoys. 

But with this regard for the past, I have 
come to cherish an even brighter vision of the 
future. M.I.T. is a product of our age. By its 
aims, its methods, and its ideals it is keyed to 
the needs and problems of the contemporary 
world. Today, more than ever, the measure of 
our greatness will be determined by our ca- 
pacity to educate for leadership. 
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The Charter of the Massachusetts Institute of Tech- 
nology was presented to its 11th President by the 10th 
President in Kresge Auditorium on July 15, 1959. 


The challenge of contributing to such high 
purpose inspires one to rise above all personal 
limitations, to approach the task not only with 
humility and understanding, but also with 
courage and a venturous spirit. 


Just 50 years ago, almost to the day, across 


the Charles, M.L.T. inaugurated its sixth Presi- 
dent. Those who listened to Richard Maclaurin 
on that seventh day of June, 1909 — and some 
are here today — must have been conscious of 
the stupendous changes that had begun to en- 
velop their world. The Victorian Age was past, 
and gone with it was a certain stability in 
many of the affairs of men. Here in the United 
States especially there was evidence on every 
hand of expanding material progress, of a 
rapid rise in the wealth and prosperity of the 
country. We had become a world power, and 
Americans were pervaded by a spirit of con- 
fidence and optimism. 

At the same time, it was becoming increas- 
ingly clear that science and technology were 
the powerful accelerating forces of our ad- 
vancement. It is extraordinary, as one looks 
back, to see what a multitude of inventions 
that have come to symbolize this modern age 
were introduced into common use in the first 
decade of the Twentieth Century. Just the 
year before the inauguration of Maclaurin, the 
United States Government signed its first air- 
plane contract. For the sum of $25,000, the 
Wright brothers agreed to deliver an airplane 
able “to attain a speed of 40 miles per hour, 
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to sustain flight for one hour, and with the 
ability to land undamaged.” In that same year, 
Henry Ford introduced his Model T car, and 
wireless telegraphy had developed to the point 
that the Marconi Company could open its 
transatlantic service to the general public. 

While any catalogue of the inventions and 
industrial developments of the early 1900's is 
impressive, the discoveries of science in that 
remarkable first decade were if anything more 
prophetic of the future than the advances of 
technology. Physics in particular broke free 
from its classical mold with the first formula- 
tion of the quantum theory of radiation, of 
the special theory of relativity, and of our 
ideas on the radioactive decay of the elements. 
Thus the opening of our century marked one 
of the great intellectual revolutions of history. 

Yet in 1909 this new world was very new 
indeed, and I can hardly believe that anyone 
in Maclaurin’s audience could have foreseen 
the fantastic progress of the next 50 years. To- 
day one travels from Boston to Los Angeles in 
5% hours instead of 5% days. Networks of 
communication carry our voices, and soon our 
images, to every corner of the globe. Nuclear 
reactors and digital computers have become 
tools of industry and commerce as well as of 
research. And space, once the lonely outpost 
of science fiction, is now a new frontier. In 
short, great engineering and technical devel- 
opments have advanced our capabilities by 
many orders of magnitude. 

Man has made comparable gains in every 
field of pure science. Day by day we penetrate 
deeper into the ultimate mysteries of the nu- 
cleus and of the universe. We have created 
elements and synthesized complex molecules, 
including biochemical ones. We have devel- 
oped great experimental tools like particle ac- 
celerators and radio telescopes. We can work 
at the edge of absolute zero and through 
thermonuclear fusion have begun to reproduce 
the conditions that prevail within the suns. 
Within our lifetime, many of the dread dis- 
eases which had afflicted mankind throughout 
his history have yielded to modern medical 
science. 

But these are only the peaks of great dis- 
covery and invention, and their brilliance 
should not blind us to the massiveness of the 
developments upon which they rest. For the 
advances of science and engineering have 
come to affect every aspect of our lives. They 
are changing the patterns of our culture and 
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the form of our ‘cities. They are permeating 
finance and commerce and shaping the issues 
of domestic and foreign policy. 

Only as we pause to take account, do we 
discern how far the process of change has 
carried us, and with what gathering momen- 
tum we are being swept forward. Yet in spite 
of all this apparent progress, we can hardly 
view the future with unalloyed optimism. We 
have enjoyed an enormous enhancement of 
material power and wealth in the United 
States but have notably failed to resolve some 
of our most urgent social problems within, and 
we are challenged from without both eco- 
nomically and politically for our very survival. 
Our hope for a resolution of these problems 
will depend upon our wisdom and our com- 
mand of the forces we have set in motion. 

The basic question is, can we in fact control 
our destiny? I myself have faith that with in- 
telligence and resolution we can. Although I 
recognize full well that our course as Ameri- 
cans cannot be pursued in isolation from that 
of the other peoples of the world, nonetheless, 
I am convinced that at this juncture in history 
the success of our efforts will rest largely in 
two courses of action, both rooted in education. 

First, we must understand that our future 
economic health, quite as much as our mili- 
tary security, will be governed wholly by our 
capacity to maintain technological superiority. 
We have no alternative and must bend all our 
energies to maintain the advance of science 
and to expand its frontiers. An inner thirst for 
knowledge and understanding draws men to 
research; but it is incumbent upon the uni- 
versities, upon industry, and upon government 
to provide a soil and climate in which re- 
search may flourish. 

Secondly, in our concern for external secur- 
ity we must not ignore a wide range of urgent 
and difficult social problems brought about by 
the technological revolution itself—problems 
such as the growth of our cities and popula- 
tion, the interrelation of men and machines, 
the production and distribution of food, the 
increase of leisure, to name but a few. In their 
form, if not wholly in their substance, these 
are new problems, and the men and women 
who will deal with them most effectively must 
have a new kind of education. 

It is in this context of national necessity that 
M.I.T. must examine its role: 

Very nearly 100 years have gone by since 
the founding of the Institute. On this Alumni 
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Day one may look back with a great deal of 
admiration on the part that M.I.T. has played 
over the century in developing the industrial 
power of our country. From our Alumni have 
come men who have helped to construct the 
highways, the bridges, the great cities. From 
the earth they have taken the oil and the 
minerals. They have built and managed great 
industries. They have been among the fore- 
most leaders of a vast and growing research 
and development effort in the nation. To a 
multitude of professions they have brought a 
mastery of the methods of science and en- 
gineering. 

As we recall these accomplishments, it is 
important to remember that this institution 
was created by William Barton Rogers as an 
expression of faith in certain new concepts of 
professional education and that from the very 
outset our academic policies have been di- 
rected by a few central ideas. In essence, 
Rogers maintained that there is dignity and 
importance in the mastery of useful knowl- 
edge; that the foundations of a professional 
life may profitably be laid in the undergradu- 
ate years, combining with and contributing to 
a liberal education, to the enrichment of both; 
and that science and engineering can be the 
legitimate foundations of a higher education. 

M.L.T. has been built upon these convic- 
tions. The contributions of our graduates over 
the years both at home and abroad provide 
ample proof of their essential worth. I think it 
well on this occasion that I reaffirm my own 
confidence in the basic soundness of these 
principles. 

Yet the course upon which they must now 
guide us leads into a future that will be totally 
unlike the world of Rogers or even of Mac- 
laurin. M.I.T. must adapt itself to the needs 
of a changing epoch. It must assume new roles 
and accept new responsibilities. But as we lift 
our eyes to ever higher horizons, it must be 
with the clear understanding that no task is 
presently more urgent than the education of 
youth. The greatest contributions that M.I.T. 
can possibly make to the common good will be 
made through those young men and women 
who will have shared with us for a period the 
experience of striving and learning. Every- 
thing that we do, whether for the advance- 
ment of knowledge or in the interest of public 
service, should be viewed in the larger context 
of our teaching mission. The highest goal to 
which a university may aspire is that its sons 
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Chairman Killian said: “Julius Adams Stratton, by the author- 
ity of the Corporation and with the entire approval of the 
Faculty, and Alumni, and the Student Government and the 
delegates here assembled, I present to you the Charter of the 
Massachusetts Institute of Technology and I invest you with 
all the authority, privileges and responsibilities of the office of 
President of the Massachusetts Institute of Technology. May 
you serve the Institute and dignify the office of President with 
all the skill, wisdom and dedication which our confidence ac- 
cords to you.” 


and daughters shall be leaders in art and 
science and that their influence shall be 
brought powerfully to bear for the welfare of 
mankind. 


With this affirmation of purpose, I come 
now to certain thoughts upon the quality of 
education at M.I.T. and the directions in 
which we should guide our efforts. There are, 
in my view, three areas that particularly merit 
our attention. 

First, I think that we must strive to develop 
more effectively the creative, imaginative, 
constructive powers of the student. 

Secondly, we must bring about a more pro- 
ductive integration of the humanities and so- 
cial sciences with the physical sciences and 
engineering. 

And thirdly, I am convinced that we must 
endeavor to impart to our students a better 
understanding of the professional estate and 
of the values that it implies. 

Let me elaborate upon these three aims in 
a little more detail. 

Throughout the entire history of the Insti- 
tute, much of the strength of our educational 
plan has been derived from the rigor and thor- 
oughness of our method. From the day he en- 
ters as a freshman the undergraduate learns to 
work in depth and to be held accountable for 
the results. He learns also to work under pres- 
sure and to marshal and employ his knowledge 
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under test. From this discipline and mastery of 
fundamentals comes an intellectual self-reli- 
ance that will stand him in good stead. 

We wish in no way to lessen this rigor. But 
the acquisition of accumulated facts and the 
formal instruction of lectures and classroom is 
properly only part of the educational process. 
The intellectual discipline of tests and prob- 
lems must be supplemented and enlivened by 
other forces that will arouse and stimulate the 
impulses of originality latent in every student. 

Some of you may have been fortunate 
enough to have heard Edwin H. Land two 
years ago in Kresge Auditorium speak elo- 
quently on this subject. He expressed the con- 
viction that “the freshmen entering our Ameri- 
can universities have a potential for greatness 
which we have not learned to develop fully 
by the kind of education we have brought to 
this generation from the generation of the 
past.” 

It seems to me that it is in the context of 
these ideas that research takes on its full and 
proper meaning in the university. By its very 
nature, research demands originality in 
thought and action; and it is in research that 
the student as well as the Faculty can find an 
outlet for his creative interest and energy, and 
share in the intellectual excitement of new 
discoveries. Consequently, university research 
serves but half its purpose if it becomes remote 
and isolated from the students themselves. 

Of course, I understand that only at the 
graduate level does a student normally begin 
to participate effectively in research. I am also 
well aware of the practical difficulties of un- 
dergraduate involvement in advanced work. 
But I do believe that the spirit of originality 
and independence of thought that permeates 
our superb laboratories should begin to influ- 
ence our students from the time of their ar- 
rival. Whether an undergraduate himself 
produces a piece of work of any novelty is of 
little moment. What is important, is that we 
stir his imagination, encourage him to break 
free from the channels of conventional 
thought, and teach him how to bring to bear 
upon his problems the facts and methods 
acquired in the classroom. 

As I express these ideas, it is with the con- 
viction that they apply with particular force 
to engineering education. Lately, engineering 
has been pushing its roots deeper and deeper 
into all areas of science and mathematics. This 
has been a necessary and, indeed, inevitable 
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trend. But we must remember that engineering 
is art as well as science. 

From his earliest history, man has been 
driven to build and to do, and the fulfillment 
of this urge finds its highest expression in the 
work of the engineer. The engineer is con- 
cerned with making and with producing, with 
converting the yields of pure science to useful 
products and services. His function is to adapt 
knowledge to beneficial ends, to find ways and 
means of solving the practical problems of 
human existence. There is, therefore, in the 
education of the engineer, the most compelling 
reason to develop by all possible means the 
creative and constructive powers of the stu- 
dent. The achievement of this goal is one of 
the great challenges and opportunities in edu- 
cation today. 

I come now to my second objective. The 
contributions that the humanities and social 
sciences have to make to the education of the 
scientist and engineer have been clearly estab- 
lished. Over the past decade, under the leader- 
ship of Dr. Killian and Dean Burchard, the 
Institute has won wide recognition for the 
support that has been given to these more 
liberal aspects of our curriculum. I think it 
important to say that I too am convinced of 
the wisdom of this course. I also believe that 
we must now strive to integrate the teaching 
and research in these areas even more closely 
with the larger interests of the Institute. 

The range of our professional activities at 
M.I.T. has for some time been steadily widen- 
ing. We are concerned not alone with science 
and engineering for their own sake, but in- 
creasingly with fields on which science and 
engineering have a direct impact in contempo- 
rary society. In addition to the obviously re- 
lated field of economics, we are becoming 
increasingly active in such areas as psychol- 
ogy, political science, and other social studies. 
Our Center for International Studies, and in- 
deed the School of Industrial Management, 
also fall into this category. This growth is both 
desirable and inevitable. However, I feel that 
our efforts in these new fields will be most 
fruitful if we are able to capitalize to a greater 
extent upon our special resources as an in- 
stitute of technology. In fact, the justification 
of our excursions into these new areas is that 
they express a natural extension of the central 
purpose of the Institute. Although I am satis- 
fied that notable steps have been taken to- 
wards meeting these criteria, much more can 
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be done to bring about a freer and more mutu- 
ally profitable interchange between students 
and faculty of the several schools. 

And now thirdly and briefly, we should re- 
mind ourselves that M.I.T. is a professional 
school, and as such we have an obligation to 
impart to our students an understanding of 
both the privileges and responsibilities in- 
herent in the professional estate. 

What in fact constitutes a profession? In 
the sense that I am speaking, all the profes- 
sions share certain qualities in common that 
set them apart from the other occupations of 
men. Each, of course, is centered upon a par- 
ticular field of learning. Each makes high 
demands upon the intellect and requires a 
mastery of special techniques. But it is an 
attitude that distinguishes the professions 
rather than their particular content. Above and 
beyond all technical competence, the truly 
professional man must be imbued with a sense 
of responsibility to employer and client, a 
high code of personal ethics, and a feeling of 
obligation to contribute to the public good. 

As a great educational institution, we shall 
fall short of our mission if we fail to inspire in 
our students a concern for things of the spirit 
as well as of the mind. By precept and example 
we must convey to them a respect for moral 
values, a sense of the duties of citizenship, a 
feeling for taste and style, and the capacity to 
recognize and enjoy the firstrate. 

I have ventured this morning to emphasize 
once again how the extraordinary advances of 
science and engineering have brought to our 
contemporary world both new problems and 
new opportunities. Whatever their solution 
may be, we shall in dealing with them have to 
draw heavily upon our resources in education. 
Because of its character, its traditions and 
achievements, M.I.T. has a major role to play. 
‘Somewhere in his writings, Charles W. 
Eliot, who was later to become President of 
Harvard, remarked that when truly American 
universities appeared, they would be indige- 
nous to our soil, relevant to our time, and 
would grow out of national need. I can think 
of no better way of summing up the essential 
character and spirit of M.I.T. 

As I come to the end of my remarks, there 
are a few final thoughts that I should like to 
share with you upon the nature and responsi- 
bilities of the office that I have just assumed. 

A university is an extraordinarily complex 
organism. It works in many fields of scholar- 
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President Stratton said: “Dr. Killian, I accept this Charter as 
the symbol of office of the President of the Massachusetts In- 
stitute of Technology, and do so with a full sense of the mag- 
nitude of my responsibility. I am deeply grateful for your 
trust; and I pledge myself to work unremittingly with the 
Corporation, the Faculty, the Alumni and the student body 
for the greatest good of this institution.” 


ship. It encompasses a wide range of opera- 
tions involving teaching, research, and, in 
these days, government contracts. It has obli- 
gations to a varied constituency — students, 
faculty, alumni, and trustees. A university 
must be administered. As in any great enter- 
prise, there must be a source of prompt, clear- 
cut decisions and an orderly handling of ad- 
ministrative affairs. 

But good administration, indispensable as it 
is, is only the beginning. It has been said count- 
less times that the faculty is the university. 
Upon the president himself rests the respon- 
sibility of creating and maintaining a climate 
in which both learning and teaching may 
flourish. This means an intellectual environ- 
ment in which imaginations are stirred, which 
fosters confidence that worthwhile things can 
be done, and where feelings of freedom and 
security go hand-in-hand with a sense of obli- 
gat’on and loyalty. In such a favorable climate, 
president and faculty work together in har- 
mony and share the excitement of planning 
and building. 

But there remains to the president one more 
function of leadership. In the perpetual debate 
of ideas that is the essence of a university, he 
must be more than a referee. He must himself 
be prepared to take positions on matters of 
educational import. Above all, he must be able 
to formulate his aims and make clear what he 
proposes to achieve. And in all these things he 
must be guided constantly by a vision of the 
highest goals of his institution. 

To this charge I pledge my whole endeavor. 
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“A Steward of Excellence’ 


Chairman Killian salutes his successor and describes 


current needs in science, engineering, and education 


Before the investiture of Julius A. Stratton, ’23, as 
the 11th President of the Massachusetts Institute of 
Technology, in Kresge Auditorium on June 15, Chair- 
man James R. Killian, Jr.,’26, of the Corporation spoke 
as follows: 


a presence of this assembly makes a happy and 
inspiring day for our institution and for the man we 
formally induct today as our President. Your presence 
affords us an opportunity, which we grasp with 
enthusiasm, to express to our new President our con- 
fidence, our support, and our affection. This is his 
day, and because it is, we who know him well view 
it as a fortunate one for education, for science and 
engineering, and for M.1.T. 

During the past 18 months I have viewed our na- 
tional needs in science, engineering, and education 
from what has been called by others a hot spot and 
what I have found to be both warm and heartening. 
This assignment has been part of a national effort 
to strengthen science in the United States. Within 
the spirit of today’s occasion let me draw upon this 
experience to emphasize briefly some of our current 
requirements in science, engineering, and education. 
This institution is in a strategic position to help in 
meeting them, and it is fortunate that we have in 
our new leader a man exceptionally qualified to serve 
our national as well as our institutional needs. 

Let me first observe that if we are to maintain our 
leadership in science and technology in the United 
States, it is not enough to launch crash programs and 
to enlarge efforts. We must cultivate and enhance 
excellence, creativity, and motivation at the very 
roots of our effort, and education is the tap root. 

Next, the quality of our science and engineering 
and indeed of all of our professional endeavors 
cannot be wholly separated out from the quality of 
our intellectual life generally. As the late A. Lawrence 
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Lowell once remarked, you cannot lift a blanket by 
one corner. What we must be concerned with basi. 
cally is the importance which the American people 
give to the factor of excellence in our society. 

Third: We must achieve a broader understanding 
and support of basic research. We must overcome a 
long-standing and still inadequate emphasis on this 
wellspring of excellence in science and innovation in 
technology. The current period also requires the 
nation to intensify its scientific effort in many unfold- 
ing fields, ranging from geophysics and materials 
research to the life sciences. 

Fourth: For the benefit of our total technological 
and scientific effort, we need to be more tough- 
minded, thorough, and profound in the planning, 
management, and execution of our technology. This 
places greater requirements for versatility and pro- 
found scientific understanding on our engineers and 
calls for increasing numbers of engineer-managers, 
men who deeply understand the technology with 
which they deal while at the same time they are skilled 
in the arts of management. This is especially im- 
portant in the management of our weapons tech- 
nology. 

Fifth: We must develop the discipline and sense 
of priority to put first things first. There is today a 
tendency to let the spectacular aspects of some kinds 
of technology lead us to give undue attention to 
projects which are glamorous at the expense some- 
times of activities which are important and badly 
needed. In this season of the spectacular, it is common 
to confuse imagination with undisciplined fancy. It 
requires no really audacious imagination to propose 
bases on the moon and systems of space warfare; it 
does require genuine imagination by disciplined 
minds to make the really important discoveries and 
decisions which will advance the excellence of our 
science and technology. 
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Sixth: The nation’s responsibilities and opportuni- 
ties in science and engineering have grown to the 
point where the nation finds itself today with too 
few first-quality institutions of higher education in 
science and engineering. This was emphasized by 
the report on science and engineering education 
prepared by a panel of the President’s Science Ad- 
visory Committee — a panel under the chairmanship 
of President DuBridge. As it emphasized, we need 
more institutions of the same quality as the best we 
now have; in particular do we need more top-flight 
gaduate schools. We have a few centers of great 
distinction — as distinguished as any to be found in 
the world — but we have too few of these and only a 
handful that excel in more than one field of science. 
We need more top-flight graduate schools of science 
as good as the best we now have and each with more 
top-flight departments. We should have twice as 
many first-rate graduate schools of engineering as 
we now have. At the last count we were producing 
oly about 650 doctor’s degrees in engineering each 
year, and this is far from enough. 

Seventh: Outstanding accomplishments by us in 
pure science for purposes of understanding as well 
as application can bring our society internal poise and 
strength as well as prestige and acclaim among man- 
kind as a nation that demonstrates the humane ca- 
pacity of science to enhance all men’s welfare and 
each man’s understanding and dignity. 

Eighth: We must continue in our efforts better to 
mobilize the free world’s scientific resources. Today 
there is a tide in the affairs of nations and of science 
which makes it particularly timely that we promote 
more massive international co-operation and ex- 
change in science. 


Di STRATTCNS assumption of the presidency of 
M.I.T. places him in a key position, and at a crucial 
time, to make his qualities of leadership more amply 
available to this national crusade to strengthen and 
enhance our science and technology in the United 
States and in the free world. 

Both he and this institution have great resources 
to help in meeting these national and international 
needs as they have so impressively demonstrated. In 
saying this I speak not alone from the vantage point 
of my recent assignment but from many years of 
acquaintance with M.I.T. and with our new Presi- 
dent. 

Let me indicate why I have this great confidence 
both in our institution and in him. 

I have seen the Institute in time of war become a 
great scientific arsenal. I have seen it in the excite- 
ment and release of intensive reconversion back to 
an educational institution. I have seen it in times of 
stress, when academic freedom required resolute 
reaffirmation, and in a time of rapid growth. 
Throughout these times of stress and change and 
unfolding opportunities, the institution has held 
steadfast to its basic objectives while putting its 
service to the nation and to youth above any parochial 
institutional considerations. 

Throughout these periods of change there has been 
unwavering devotion and a sense of common cause 
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Harvard University conferred an honorary degree on President 
Stratton, hailing him as a “humane, perceptive man of science, 
a good neighbor and helpful friend” on June 11. Listening to 
an anecdote here are David T. W. McCord (left) of the Har- 
vard Library and Dean McGeorge Bundy of the Faculty of 
Arts and Sciences. 





among our governing groups — Corporation, Faculty, 
and Administration. There has been remarkable 
freedom from internal stresses and factions. There has 
been here a pervasive dedication to the welfare of 
the institution, a unifying sense of the deep impor- 
tance of our mission to the welfare of the country, a 
humane concern for the individual, a driving urge to 
greater excellence. 

These things I emphasize to express my own deep 
sense of privilege in being associated with this insti- 
tution and to express my tribute to the Corporation, 
Faculty, Alumni, and students for the privilege of 
working with them. 

I mention these great assets, too, as a tribute to 
our new President. As student, Faculty member, Cor- 
poration member, and administrator he has built a 
record which commands our wholehearted respect 
and admiration, and in these varied capacities he has 
contributed unfailingly and brilliantly to the strength 
and advancement of our institution. I would speak 
particularly of the rare privilege it has been for me to 
have him as a close friend and colleague. I look for- 
ward with the deepest satisfaction to the continuance 
of this happy relationship and to the opportunity I 
will have to support him in his new and great re- 
sponsibilities. 

And as he assumes his high office, may I, with a 
twinkle in my eye, recall the words of Mr. Valiant- 
for-Truth in Pilgrim’s Progress: “My sword I give 
him that shall succeed me . . . My marks and scars 
I carry with me...” 

Dr. Stratton will better understand this, as will 
any college president, when in the distant future his 
presidency draws to a close. 

We of M.LT. feel secure in our new leadership; 
we feel inspired by the ever-growing opportunities 
we face. We back our new leader; we confidently 
expect a presidential regime happy and strong and 
forward-thrusting. We honor him for what he is and 
has done; we salute him as a steward of excellence; 
we pledge him our full support in his new duties, 
confident that he will discharge them faithfully and 
with great distinction. 
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William P. Allis, ’23 
The Faculty 


Nathan M. Pusey 
Harvard University 


Lee A. DuBridge 
Calif. Institute of Technology 


Vannevar Bush, 716 
The Corporation 


The Greetings to President Stratton 


His life, education, and capabilities are described 


by spokesmen for Institute people and other schools 


cane tents, and stands filled the Great Court and 
long red draperies hung as a backdrop between the 
pillars of the entrance to Building 10, but June 15, 
1959, was a damp, chilly day in Cambridge, and at 
6:30 a.m. the committee in charge of arrangements for 
the inauguration of Julius A. Stratton, ’23, as the 11th 
President of the Institute, reluctantly but firmly or- 
dered that its foul-weather plans be put into effect. 
Alumni hastened up the Massachusetts Avenue steps 
in raincoats, and professors left the boxes containing 
their gowns and hoods in their offices. 

The Kresge Auditorium filled rapidly. The flowered 
hats of the principals’ wives in the front rows bright- 
ened the scene there and the prelude by 40 members 
of the Boston Symphony Orchestra silenced the 
grumbles about the weather. When Chief Marshal 
William L. Stewart, Jr., 23, placed the mace on the 
stand, the disappointment of those who had come for 
an academic pageant in the Great Court had begun 
to dissipate. The National Anthem was sung and the 
invocation was given by the Reverend Gardiner 
Mumford Day, Rector of Christ Church in Cam- 
bridge. Then the words of Chairman James R. 
Killian, Jr., ‘26, and those of his successor as Presi- 
dent, warmed the atmosphere not only in the audi- 
torium but also in the Little Theater and the Armory 
where others listened. 


Professor Allis Has Fun 


When the formal ceremony ended and William P. 
Allis, 23, Professor of Physics, began the greetings, 
his broad smile was contagious. “Julius,” he said, “I 
bring you greetings from the Class of ’23. We always 
knew you had it in you. We have thoroughly in- 
filtrated the Faculty and are well prepared to take 
over. 
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“To bring you greetings from the Faculty is not 
as easy, because there are so many who are new. 
Also, because as a body they have already greeted 
you — 39 years ago, and with no particular enthusiasm 
because they were, at the time, preoccupied with 
their own dissensions. 

“Peculiarly,” Professor Allis continued, “you ar- 
rived by boat from Seattle, showing due skepticism 
of the future of travel by rail, but in keeping with 
the traditions of M.IL.T., which came to these shores 
by barge from Boylston Street. 

“As you sailed from the northwest, I sailed from 
the French Riviera, and we landed in the Great Court, 
which then as now was troubled by humidity. But 
this had been corrected by carting in pebbles to cover 
the clay, for there was no grass or other culture in 
this Great Court, and little behind these walls. En- 
gineers were then the laboring sons of necessity 
rather than creative sons of knowledge and imagina- 
tion. 

“In these surroundings you and I matured, and 
rebelled at what was lacking, but did not run away 
because we had faith in the future of M.L.T. 

“But we did need refreshment. Zurich was such 
a refreshing experience for you, as Munich was for 
me. We both brought something back and we must 
remember what it was, as times have changed and 
we can now return the gift. 

“For us, 1929 was not the year of a stock crash, 
but the year of a trip down the Yukon in a rowboat, 
driven it seemed by the buzzing of mosquitoes. 

“In 1932 we rode ponies in Ecuador, over 16,000 
feet above the sea, to the glacier almost on the 
Equator where the city of Quito got its ice. You and 
I rode dugout canoes down a jungle river where the 
woods were full of stinging ants, and bees, and gor- 
geous butterflies. We visited the huts of the head- 
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Charles E. Odegaard 


Claude Seippel 
University of Washington 


Swiss Federal Institute 


hunting Indians who wore toucan feather head- 
dresses, and who offered us the trade of two giggling 
Indian girls for our single rifle. I am_ strangely 
reminded of that primitive deal when Gromyko offers 
a deal on Berlin. 

“We took two girls on our next adventure, and 
they found themselves on a rugged but beautiful 
motor trip from Geneva to Istanbul, through frontiers 
which would now be closed to us. These two girls 
are with us today and we greet Catherine as our 
beautiful and charming first lady. 

“I mention these adventures to give my junior col- 
leagues a picture of you which they cannot get from 
circumstances of pomp, and to say that this spirit of 
imagination and adventure is needed also in educa- 
tion and research, and together with your other 
qualities, gives us great confidence in your leader- 
ship. 

“Of course, you also know us well, and there may 
be the rub! There is no problem which you cannot 
give to a Faculty committee! There is culture now 
among us; and Institute Professors, and countless 
Deans. The material is here. It is where we go that is 
not clear.” 


The Students’ View 


A student, Christopher R. Sprague, ‘60, was the 
second speaker, and he emphasized the new Presi- 
dent’s dedication to teaching. 

“We feel that an Alumnus has special insight into 
the affairs of the Institute,” he said, “particularly as 
they bear on the life of the undergraduate. It is 
doubly pleasing to see that both the new President 
and the new Chairman of the Corporation are 
Alumni. Such continuity is invaluable, because the 
development of this university, and indeed, of man 
himself, is an evolutionary process. The needs of each 
generation are not wholly different from those of the 
previous ones, and events tend to repeat themselves.” 


The Alumni Are Proud 


Speaking next on behalf of the Institute’s 50,000 
Alumni was the 65th President of their Association, 
John J. Wilson, ‘29. “Our Alumni Association is 84 
years old,” he observed, “yet it has been my unique 
privilege to have been the first of its 65 Presidents 
to serve under the only two M.I.T. Presidents who 
were fellow Alumni. 


JULY, 1959 


John J. Wilson, ’29 
The Alumni 


Christopher R. Sprague, 60 
The Students 


“Testimony that our M.LT. has come of age is all 
about us, but nowhere is this testimony more impres- 
sive than in the realization that at long last we are 
developing our Presidents from within our own 
Alumni ranks. Now, and for the first time, our Presi- 
dent is an Alumnus and, as well, a former member 
of our Faculty. 

“Contrasted to an alumni membership of less than 
50 per cent in the M.I.T. Corporation 50 years ago, 
now more than 75 per cent are Alumni. 

“This doesn’t at all mean that it has become easier 
for an Alumnus to be elected President of the Insti- 
tute. Indeed, the system works exactly the other way 
around. For, although the Alumni of any university 
hold each other in the deep respect to which each is 
obviously justly due, it is at the same time a super- 
critical respect. It is plain to all of us that for an 
Alumnus to be elected President of his Alma Mater 
he must be a whole lot better equipped than any 
other possible candidate. This is the way it has been 
working at Harvard, going all the way back to 72 — 
1672, that is. Dr. Pusey is the current model. He 
clearly demonstrates that this program is still working 
excellently. It was surely the way it worked in the 
case of your election, Dr. Stratton, and just as surely 
so in the case of your able and devoted predecessor, 
Dr. Killian. 

“All of us look forward to hearing from the senior 
officers of the other great universities which you 
attended — in the one instance as an undergraduate 
and in the other in pursuit of your doctor’s degree. 
Your election to the presidency of M.LT. is indeed 
a great tribute to each of these universities and to 
their alumni. I cannot help but point out, however, 
that it is our Alumni who have had the opportunity 
to watch you all these years in your progress from 
student to instructor, through the various ranks of 
professorship, to provost, to vice-president, to chan- 
cellor, and now to the presidency. It is we who know 
at first hand that in each of these capacities you have 
demonstrated the breadth of your ability and the 
warmth of your personality. It is we who learned so 
early of your loyalty and devotion to the founding 
principles of our M.LT. It is we who first developed 
the highest respect and admiration for you as a scien- 
tist, as an educator, and as an administrator. It is, 
therefore, logical for our Alumni to be so completely 
relaxed in the knowledge that you are our President 
and all of us are happy and honored that this is so.” 
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Speaking next, for the country’s colleges of engi- 
neering, was Lee A. DuBridge, President of the 
California Institute of Technology. 


A Technology Axis 

“You realize,” he explained, “that no one asked the 
colleges of engineering if they wished me to speak for 
them — and, of course, not knowing I was to represent 
them, none of them told me what to say. But you 
certainly know that this is just a normal piece of 
academic hocus-pocus. College presidents are always 
being called upon to speak for other college presi- 
dents — and sometimes they speak for each other even 
when not called upon. 

“However, when the occasion is that of bringing 
greetings to another victim —that is, another col- 
league — we all speak the same language. We all pre- 
tend to feel sorry for him, while we privately envy 
him and publicly congratulate him. On behalf of all 
colleges, I offer now the public congratulations. And 
also, if I may be so bold, I would like to bring the 
greetings of all college presidents’ wives to M.I.T.’s 
new first lady, Kay Stratton. 

“Everyone knows, of course, that there is just one 
Institute of Technology in the United States and 
that it has one branch in Cambridge, Mass., and one 
in Pasadena, Calif. As a representative of the south- 
west end of the Cal Tech-M.LT. ‘axis,’ I take special 
pleasure in bringing greetings to the northeast end. 
An axis, you know, just has two ends — two poles, if 
you wish. We do not have to specify which is the 
head or which the tail. I must confess, however, that 
whatever may have been the situation in the past, 
the northeast pole of this axis seems now determined 
to clinch its claim to being called the ‘head.’ 

“If M.I.T. insists on trying to remain the leading 
college of science and engineering in the world, then, 
in all seriousness, I insist that you must continue to 
bear in the future — as you have in the past — a grave 
responsibility. The task of leadership is never an easy 
one — for an individual or an institution. And yet the 
world of American education sorely needs today the 
best leadership that can be found.” 


Dr. Bush Describes Organization 


For Vannevar Bush, *16, Honorary Chairman of 
the Corporation, who stepped forward after Presi- 
dent DuBridge had spoken, there was prolonged 
applause. He said: 

“The organization of American universities, by 
and large, is a strange and wonderful thing. The 
President is often expected to be a paragon, a Solo- 
mon in the morning and a William Jennings Bryan 
in the evening, with no real support in either capac- 
ity. On close scrutiny, it is often impossible to dis- 
tinguish in the organization between line and staff, 
and sometimes it is difficult to tell who is really run- 
ning the show. Back-seat driving on the part of 
energetic trustees is not unknown, even in the best 
of institutions. 

“It is for this reason that men who transfer from 
business or military affairs into academic administra- 
tion become bewildered. It is also the reason that 
the life expectancy in office of college presidents, 
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especially in state institutions where the political in. 
fluence sometimes enters, not to say barges in, is a 
very few years. The organizational situation, and the 
fact that it is recognized among potential candidates, 
accounts for the scarcity and elusive nature of college 
presidents. 

“Now a certain amount of confusion in academic 
organization is inevitable; it is even desirable. To 
graft onto a university the scheme of government 
which works well in industry is stifling. To use the 
military form is suffocating. The nuances of division 
of responsibility between trustees and faculty are not 
paralleled elsewhere. Any great educational institu- 
tion must have on its staff many creative individuals 
who take orders from no one, who are even allergic 
to suggestion, and who are controlled or influenced 
only by public opinion among their colleagues. In the 
military sphere, once a decision is made all support 
it; in a college the announcement of a decision often 
merely starts the argument. 

“Here at M.I.T. we pride ourselves that we have 
learned to fit effectively into modern complex na- 
tional life, in relations with government or business, 
to have become reasonably efficient in internal 
organization, without losing the essential characteris- 
tic of a university as a company of scholars, which 
holds creativeness, independence, intellectual leader- 
ship, to be far more important than mere orderli- 
ness. 

“This present move is a further step in that direc- 
tion, as we hail a new president about whom this 
great institution will now revolve. We are very lucky 
indeed to have him. We do not wish to kill him off, 
nor do we wish to harass him so that he cannot think. 
We wish to arrive at a situation in which he, and the 
gracious lady by his side, will actually enjoy the 
years ahead. This calls for wise, effective internal 


(Continued on page 526) 


President and Mrs. Stratton greeting friends in the lobby 
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1300 Attend 


Alumni Banquet 


M.1L.T. Classes of 1909, 1919, and 1934 
announce gifts of more than $300,000 


A. the 84th annual banquet of the Alumni Associa- 
tion in the Rockwell Cage on June 15: 

BA large silver tray bearing the autographs of 325 
members of the Class of 1926 was presented to Chair- 
man James R. Killian, Jr., ’26, of the Corporation, and 
to Mrs. Killian. 

® A certificate of honorary membership in the Alumni 
Association was presented to Mrs. Julius A. Stratton. 


The Classes of 1909, 1919, and 1934 announced 
gifts of more than $300,000 to the Institute, and 
President John J. Wilson, 29, announced that for 
1958-1959 total Alumni benefactions to the Insti- 
tute would exceed $4,600,000, including more than 
$560,000 received through the Alumni Fund. 

@ Edward J. Hanley, °24, took office as the 66th 
President of the Association after many years of serv- 
ice to the Institute in other capacities, and an “ap- 
prenticeship” as President of the alumni of the 
Harvard Business School. 


Classmates’ Appreciation 


With the tray presented to Dr. and Mrs. Killian 
went a beautiful silver service and letters from 325 
of his classmates, now in many different parts of the 
world, expressing their friendship and appreciation 
of his work for M.I.T. and the nation. For this “nice 
surprise,” Dr. and Mrs. Killian were escorted to the 
platform by I. Austin Kelly, 3d, and David A. Shep- 
ard, and the presentation was made by Mr. Kelly. 

Mrs. Stratton was escorted by Horatio L. Bond, 
President of the Class of 1923, to receive her hon- 
orary membership certificate. She served for three 
years as chairman of the Technology Matrons’ Survey 
Committee and is now honorary chairman of the 
Technology Matrons. 

Mr. Wilson then introduced the representatives of 
the three classes making gifts. For the Class of 1909, 
Maurice R. Scharff announced that its reunion gift 
was $132,794.62, and that the total contributed by 
this Class since 1940 had passed the $300,000 mark. 
For the Class of 1919, Wilfred O. Langille announced 
a gift of $71,000. This was the first time that a 40- 
year class has made such a gift, and Mr. Langille 
expressed the hope that a precedent was being estab- 
lished which others would follow. For the Class of 
1934, Henry B. Backenstoss announced a gift of 
$126,000 to be used for scholarships in memory of 
the late President Karl T. Compton. This was the 
largest gift ever made by a 25-year class, and Mr. 
Backenstoss said it was a challenge to other classes. 

President Stratton thanked the classes warmly for 
these gifts and told the assembled Alumni: “It would 
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David A. Shepard, ’26, escorting Dr. and Mrs. Killian 


be impossible for us to carry out our mission with- 
out your help.” 

Through the Alumni Fund, Mr. Wilson reported, 
the Institute will receive almost 50 per cent more 
this year than it did three years ago. Fifteen thousand 
Alumni contributed to the Fund this year, he said, 
and it now ranks among the top 10 alumni funds in 
the country. There was a 25 per cent increase in the 
amount contributed and a 12 per cent increase in the 
number of participants this year. 

The Pops Concert 

Mr. Hanley, the new President, spoke highly of 
the work of the retiring officers and adjourned the 
meeting so that the 1,300 guests at the dinner could 
reach Kresge Auditorium in time for the Boston Pops 
Concert conducted by Arthur Fiedler. 

At this concert, the soloist in the Piano Concerto 
in B-flat minor, No. 1, Op. 23, by Tchaikovsky, was 
Earl Wild. His and other numbers were applauded 
enthusiastically, the orchestra gave several encores, 
and the big day ended, as have other Alumni Days, 
with the singing of the “Stein Song.” 
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The Bush Room 
Is Dedicated 


Friends greet the Honorary Chairman 


of the Corporation in a new setting 


| newest and one of M.I.T.’s most attractive 
rooms, the Vannevar Bush Room, was dedicated on 
Alumni Day. Dr. Bush, the Honorary Chairman of 
the Corporation, was present and spoke briefly. Dr. 
Stratton, the new President, and the new Dean of 
the School of Engineering, Gordon S. Brown, °31, 
both participated in the ceremony. 

A nearly life-size photographic portrait of Dr. 
Bush by Yousuf Karsh of Ottawa is the room’s cen- 
tral decorative feature. This picture was also the 
frontispiece of a 41-page bibliography of Dr. Bush’s 
work which the guests received as “A Keepsake in 
Honor of Vannevar Bush.” 

“I will be very pleased,” said Dean Brown, “if the 
level of excellence with which we conduct our task 
as educators measures up to the high standards of 
the contributions and the service that Vannevar Bush 
has rendered to the nation, to his community, and 
especially to M.I.T. I hope that the excellence of the 
design ot the room and its appurtenances will set a 
standard for all categories of users.” 

The Department of Electrical Engineering will use 
this room for its Faculty meetings, technical confer- 
ences, colloquia, and other gatherings with students. 

This Department now has 75 professors, 20 instruc- 
tors, 60 graduate teaching assistants, 175 graduate 
research assistants, and about 1,200 undergraduate 
and graduate students. 





Dr. Bush beside his portrait and (below) with friends 


“During my student days,” Dean Brown recalled, 
“Dr. Bush was my teacher and counselor. I remember 
well the days of his differential analyzer. To his 
vision and leadership, the Department owes much of 
its greatness, and as a consequence finds itself the 
largest Department at the Institute.” 

Dr. Bush responded by expressing the hope that a 
new generation would find friends in this room as 
fine as those he had found during his 40-odd years 
at the Institute. 

The oak-paneled, 45 by 50-foot room on the first 
floor of Building 10 was designed by Herbert L. 
Beckwith, 26, and Richard C. Reece, °50, of the 
architectural firm of Anderson, Beckwith and Haible. 
Its ceiling is both translucent and sound absorbent, 
and conceals the lighting and air-conditioning. This 
ceiling material is set in rectangles that are an adapta- 
tion of Japanese shoji design. There is a white chalk- 
board and a concealed high-fidelity sound system in 
the room; a lounge area, and kitchen and dining fa- 
cilities which adjoin it, are additional functional 
features. 

Sixty-one individuals and industries contributed 


funds and equipment for the new room. 
- 
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To Canada via the Moon 


§ President Eisenhower sent greetings on June 6 to 
Canadian Prime Minister Diefenbaker over a moon- 
bounce relay radiotelephone circuit almost 500,000 
miles long for the opening of the Prince Albert Radar 
Laboratory. The radar at Prince Albert in Saskatche- 
wan is a twin of Lincoln Laboratory’s Millstone Hill 
radar which recently made contact with the planet 
Venus. It was designed and installed by Lincoln for 
the Air Research and Development Command of the 
US. Air Force. Under an international agreement 
between the Air Force and Canada’s Defence Re- 
search Board, Canada provided all other site facilities 
at Prince Albert, and will staff and operate the new 
laboratory in a radar research program co-ordinated 
by Lincoln Laboratory and the Defence Research 
Tele-communications Establishment in Ottawa. The 
Canadian site was chosen for studies of radar detec- 
tion of missiles and aircraft in the presence of the 
aurora borealis. 

The President's message, taped in his office at the 
White House, was beamed at the moon from the 
Millstone Hill Radar Observatory, using suppressed- 
carrier single-sideband modulation techniques pio- 
neered by Lincoln Laboratory in the ultra-high-fre- 
quency range. Every word was intelligible at Prince 
Albert, 1,700 miles away by the great circle route, 
after the message had traveled a distance equal to 20 
times around the earth. The message was recorded 
at Prince Albert and made available by the White 
House to U.S. radio and television networks. 

The President noted in his message that the com- 
pletion of the Prince Albert Laboratory “constitutes 
another major advance along the road of co-operative 
ventures between our two countries in defense re- 
search and other fields,” and that “the work of this 
laboratory cannot fail to make a significant contribu- 
tion in future years toward the solving of mutual 
problems.” He also said: “The transmission of this 
message by way of the moon, a distance of almost 
half a million miles, emphasizes the technical impor- 
tance of your new laboratory and is a specific illus- 
tration of the scientific co-operation between Canada 
and the United States.” 


Dr. Land’s Work on Color Vision 


® Edwin H. Land, the scientist whose lecture two 
years ago was quoted by President Stratton in his 
inaugural address, received an honorary doctor of 
science degree that same weekend from Northeastern 
University. Dr. Land is president of the Polaroid 
Corporation and has been a visiting Institute profes- 
sor at M.I.T. since 1956. His recent work on color 
vision, reported in the Proceedings of the National 
Academy of Sciences, was the subject of major articles 
in the May issues of both Scientific American and 
Fortune. 
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“A theory of color that has stood for nearly 300 
years has suddenly been overthrown,” Fortune said. 
“By using black-and-white photographs in combina- 
tion with various filters, or light sources, Land can 
produce images of scenes and objects that appear to 
possess their original gamut of color — yet, according 
to classical theory, only one or, at most, two colors are 
‘really’ present.” 

“The eye makes distinctions of amazing subtlety,” 
Dr. Land himself wrote in Scientific American. “It 
does not need nearly so much information as actually 
flows to it from the everyday world. It can build 
colored worlds of its own out of informative mate- 
rials that have always been supposed to be inherently 
drab and colorless.” 








The History of Machine Tools 


® Robert S. Woodbury, 28, Associate Professor of the 
History of Technology, will be collecting information 
in European plants and museums this summer for a 
projected five-volume History of Metal Cutting Ma- 
chine Tools. He helped the DoALL Company prepare 
a permanent exhibition of technological history which 
was formally opened this summer in Des Plaines, Ill. 
Another of his monographs about particular tools — 
this one deals with the grinding machine — is being 
published this summer by the Technology Press, and 
the Wilkie Foundation of Des Plaines has made a five- 
year, $35,000 grant for the continuance of his studies. 

Professor Woodbury was impressed by the need for 
a history of the tools that made mass production pos- 
sible while serving as Curator of the Division of Engi- 
neering at the Smithsonian Institution in Washington. 
The political, economic, and social aspects of the in- 
dustrial revolution have been thoroughly explored, he 
contends, but no good study has been written from a 
technological point of view. “I want to convince eco- 
nomic historians,” he says, “that this can and should 
be done. At least a few people are beginning to realize 
that this is really something worth doing.” 
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Chinese on a Keyboard 


@ The logic generated by thousands of tiny relays 
and switching circuits has now surmounted the prob- 
lem of rapidly keyboarding Chinese, one of the 
world’s oldest and most complex languages. 

In the Journal of the Franklin Institute for June, 
Professor Samuel H. Caldwell, ’25, describes how a 
photocomposition machine, which prepares a film 
displaying type set just as the type is set on this page, 
ready for conventional reproduction processes, has 
now been built to set written Chinese from a single 
typewriter-size keyboard. 

Professor Caldwell is director of research at the 
Graphic Arts Research Foundation, Inc., one of 
M.LT.’s Cambridge neighbors, where the Chinese 
photocomposing machine was developed under an 
Army-Air Force contract. The problem could not 
have been solved without the aid of basic switching 
circuit knowledge coming from research in the M.I.T. 
Electrical Engineering laboratories. 

The new development is an outgrowth of earlier 
work at Graphic Arts Research Foundation, Inc., 
which has resulted in photocomposition equipment for 
our conventional 26-letter alphabet. But an effective 
typesetting machine for Chinese must have access to 
6,000 to 8,000 ideograph characters. 

The problem became possible of solution when 
Professor Caldwell discovered two characteristics of 
Chinese: (1) Although Chinese appears to be com- 
posed of these several thousand different characters, 
it in fact has an “alphabet” of 21 basic strokes which 
are combined in different ways to form the many 
ideographs; and (2) Chinese has a “spelling” in the 
sense that the sequence of strokes used in forming a 
given character is invariant among all Chinese. These 
two facts make possible the encoding of individual 
characters on the basis of their unique stroke se- 
quences known and used by all who have learned to 
write Chinese. Stroke and sequence are translated 
into a digital code, and one circuit of several thou- 
sand alternatives in the machine is actuated as soon as 
one character is uniquely described by the digital 
code. Since this unique description may occur before 
the character is in fact complete, the operator may 
sometimes have the unusual experience of finding 
the machine displaying the desired character before 
he completes its spelling. 

As soon as the character selection is complete, the 
machine automatically positions a matrix so that the 
desired character is on the axis of the photographic 
system, ready to be put on film. 

Further development to perfect the present machine 
is now being planned. Professor Caldwell believes he 





The Review is not published during the sum- 
mer months following July. This issue, therefore, 
concludes Volume 61. Number 1 of Volume 62 
will be published on October 27 and dated No- 
vember. Readers who bind their copies are re- 
minded that if they possess nine issues of Volume 
61 their files are complete. An index to the volume 
will be ready on September 15 and will be sup- 
plied post free upon request. 
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will eventually build a machine “that will permit 
composition in Chinese, from a keyboard, at Icast as 
fast as composition in English.” The present machine 
has the distinction of being the first keyboard-con- 
trolled composing machine for written Chinese which 
can be used by Chinese-speaking operators without 
extensive special training. 


Scientists of the Seas 


@ Starting in September, five of the Woods Hole 
Oceanographic Institution’s outstanding men will 
come to M.LT. in rotation to conduct courses in 
oceanography and supervise thesis research. They are 
Columbus O’D. Iselin, Willem V. R. Malkus, Henry M. 
Stommel, William S. von Arx, 55, and J. Brackett 
Hersey. These five men will join the M.I.T. Faculty 
in a broad program for developing the earth sciences 
at M.LT. while at the same time training much-needed 
oceanographers. 

Professor Iselin, the Director of the Woods Hole 
institution from 1940 to 1950 and 1956 to 1958, was 
the first captain of the research vessel Atlantis and is 
noted for his studies of the Gulf Stream; Professor 
Malkus has been primarily concerned with developing 
methods of studying deep ocean currents; Mr. Stom- 
mel is the originator of a theory regarding ocean cur- 
rents with which deep counter currents were 
predicted successfully; Professor von Arx has devel- 
oped a method of measuring currents from a_ ship 
under way; and Associate Professor Hersey has been 
studying the geophysics of the ocean basins. 


Russian Scientific Reports 


@ Long before Sputnik ascended, the Institute’s Li- 
brary set out to improve its coverage of Russian scien- 
tific and technical work. Now it is getting more than 15 
times as many Russian journals as it received in 1955. 
The library receives 74 journals direct from Russia 
and 43 from other Iron Curtain countries. It regularly 
translates three important Russian electronics journals 
into English. It is the only depository in New England 
for the tens of thousands of translations of Russian 
scientific and technical articles made by the United 
States Department of Commerce’s Office of Technical 
Services. In addition, it has an exchange system with 
the universities of Moscow and Leningrad, the Rus- 
sian Institute of Scientific Information, and eight other 
Russian institutions. 

To arrange for the exchange of books, Secor D. 
Browne, Assistant Professor of Russian, went to the 
US.S.R., and Professor Alexander Mikhailov came to 
M.LT. from the Russian Institute of Scientific Infor- 
mation. This program is especially helpful to M.LT. 
because many Russian books go out of print soon after 
publication and cannot be obtained on the regular 
market. When this program is well under way, William 
N. Locke, Director of Libraries, expects about 500 
books a year to be exchanged. There is scarcely any 
propaganda, he reports, in Russian scientific and tech- 
nical writing. 

Books cannot be removed from the M.LT. Library 
without a card, but are available there for consulta- 
tion by the public. 
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Two Retire from the Faculty 


g Two members of the Class of 1916, the last class 
graduated from “Boston Tech” before the move to 
Cambridge, retired last month from the M.LT. Fac- 
ulty. They are Shatswell Ober, Professor of Aeronau- 
tical Engineering, and Stephen G. Simpson, Associate 
Professor of Analytical Chemistry. Both will continue 
to be active as educators. 

Professor Ober has the distinction of being one of 
the first “working professors” in his young field to 
reach retirement age. There was no Department of 
Aeronautics (or Astronautics) when he was graduated, 
and he began his career as a hull draftsman in a Maine 
shipyard which, was building destroyers. He became 
an aeronautical engineer for the U.S. Army, and was 
one of the users of the Institute’s first wind tunnel. He 
has taught applied aerodynamics, written on the sub- 
ject for the National Advisory Committee for Aero- 
nautics and professional journals, and is a Fellow of 
the Institute of the Aeronautical Sciences. 

Professor Simpson helped move boxes from Boston 
to Cambridge, was head chemist for the Great North- 
er Paper Company, was in the Chemical Warfare 
Service in World War I, and joined the Institute's staff 
as an instructor in 1919. With Leicester F. Hamilton, 
14, he published Calculations of Analytical Chemistry, 
and Quantitative Chemical Analysis. He is also an ex- 
pert magician, has a pair of handcuffs used by Hou- 
dini, and received an award for not missing a meeting 
of the Society of American Magicians in 20 years. 


Whirlwind Retires, Too 


® Whirlwind, once the nation’s largest and fastest 
digital computer, was retired this spring. Although 
only eight years old, it is no match for its grandchil- 
dren. 

Since the drawing board work on Whirlwind began 
in 1946, it has cost the government about $7,500,000. 
How wise an investment was this? The Institute has 
trained some of America’s outstanding men with the 
help of this electronic “beast,” computations made 
swiftly with it have accelerated hundreds of projects, 
and the SAGE air defense system resulted from ex- 
periments performed with it. 

In the mid-1950’s information from a radar network 
that reached from Maine to Connecticut was fed to 
this computer in the Barta Building on Massachusetts 
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Photographed at a dinner honoring Professor Shatswell Ober, 

16, were (from left to right): Jerome C. Hunsaker,’12, John R. 
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S. G. Simpson, 16, Associate Professor of Analytical Chemistry 


Avenue. From this “Cape Cod” system, the great array 
of radar and computational apparatus for guarding 
the North American continent, which became opera- 
tional a year ago, was evolved. 

Whirlwind was modified and expanded repeatedly 
during its short M.LT. career, and was the first com- 
puter to have a magnetic core memory. Soon after 
this improvement was made in 1954, Whirlwind func- 
tioned for six consecutive weeks, and consulted its 
memory more than 100 billion times, without erring. 
Magnetic core memories now are widely used. 

Its thousands of tubes, lights, knobs, dials, and miles 
of wiring made Whirlwind look more gee-whizzy than 
its more compact, faster, and more economical de- 
scendants. Commercial computers now are superior 
to it in many ways. Lincoln Laboratory, which was its 
principal user toward the end, now has several tran- 
sistorized computer systems, and no longer needs this 
historic giant. 

F. Leroy Foster, ‘25, Director of the Division of 
Sponsored Research, therefore asked the Office of 
Naval Research this spring what should be done with 
Whirlwind. Rather than let its parts be scattered by 
the winds of research, the government now is ar- 
ranging to lease the famous old computer to the Wil- 
liam M. Wolf Company of Boston. 
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Markham, °18, Professor Ober, and Charles S. Draper, °26. 


Every member of the Aeronautics Department was there. 
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Individuals Noteworthy 


@ Noteworthy Alumni appointments, elections, and 
promotions announced recently are recorded below: 
Robert T. Haslam, ’11, as a Director of Eurofund, 
Inc. .. . Robert L. Sumwalt, ’20, as the 22d President, 
the University of South Carolina . . . Harold L. Humes, 
*22, as President, Building Research Institute 
F. Leroy Foster, ’25, as a Director of the Engineering 
College Research Council of the American Society for 
Engineering Education; 

Gilbert M. Roddy, ’31, as a Director, Sanborn Com- 
pany, Waltham, Mass. . . . Willem Holst, °32, as a 
Director, Standard-Vacuum Oil Company . . . Alwin 
B. Newton, ’32, as a Vice-president, York Division, 
Borg-Warner Corporation; 

James J. Robson, ’32, as Director of Tire Engineer- 
ing and Development, Firestone Tire and Rubber 
Company .. . Gordon L. Way, ’34, as Vice-president, 
Canadian Bechtel, Ltd. . . . William H. Austin, ’37, as 
President, Connecticut Building Congress; 

Richard M. Crossan, ’40, as Executive Vice-presi- 
dent, Serge A. Birn Company, Inc., Louisville, Ky. 
. . . James H. Moore, ’40, as a Director, National Re- 
search Corporation . . . Richard T. Orth, ’40, as Vice- 
president in Charge of Planning, Eitel-McCullough, 
Inc.; 

George S. Cherniak, ’41, as Director, Space Tech- 
nology Laboratories Flight Test Operations, Atlantic 
Missile Range, Cape Canaveral, Fla. . . . Walter J. 
Kreske, ’41, as President, Massachusetts Society of 
Professional Engineers . . . Jerome T. Coe, ‘42. as Gen- 
eral Manager, Silicone Products Department, General 
Electric Company, Waterford, N.Y.; 

Irénée du Pont, Jr., 43, as a Director, E. I. du Pont 
de Nemours and Company . . . Jose M. Corbella, °46, 
as Vice-principal, St. Xavier’s College, Bombay, India 
. . . Kermit Greene, ’47, as Vice-president and Assist- 
ant General Manager, Eastern Division, Sherman Paper 
Products Corporation, Newton Upper Falls, Mass.; 

Richard H. Harris, ’48, as Assistant Treasurer, Nor- 
ton Behr-Manning Overseas, Inc. . . Robert A. 
Arrison, Jr., ’49, as Vice-president for Engineering, 
Keleket X-Ray Corporation, subsidiary of Tracerlab 

Italo S. Servi, ’49, as Director of Research, 
Metals Division, Kelsey-Hayes Company; 

Osmund T. Fundingsland, *50, as Director of Re- 
search, Raytheon Manufacturing Company . . . Ray- 
mond C. Quick, °50, as Vice-president, Feedback 
Controls, Inc. . . . John F. Dunn, Jr., ’51, as Chief 
Engineer, Walworth Company . . . Robert W. Miller, 
‘52, as Vice-president, Eastman Kodak Company. 


®@ Special honors and awards given to Alumni recently 
include: 

To Edward C. Wente, ’14, the Gold Medal of the 
Acoustical Society of America . . . to Thomas D’A. 
Brophy, °16, its first annual award for distinguished 
service, by the Advertising Federation of America 

. . to Herbert J. Gilkey, ’16, Honorary Membership, 
by the American Concrete Institute; 

To John R. Coffin, 17, the grade of fellowship, by 
the American Institute of Electrical Engineers . . . 
to Augustus B. Kinzel, ’21, the Medal for Powder 
Metallurgy, by Stevens Institute of Technology .. . 
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to Peter T. Lamont, ’22, designation as Commander, 
Order of Merit of the Italian Republic . . . to F’ritz J, 
Roethlisberger, ’22, the Ledlie Prize, given every two 
years to the individual at Harvard who “has by re. 
search discovered or otherwise made the most valuable 


‘ contribution to science, or in any way for the benefit 


of mankind,” by Harvard University; 

To Michael L. Radoslovich, ’26, the grade of fellow- 
ship by the American Institute of Architects . . . to 
Gordon S. Brown, ’31, the 1959 Lamme Medal, for 
“distinguished service in engineering education,” by 
the American Society for Engineering Education . . . to 
John W. Leslie, 32, Outstanding Performance rating, 
by the Engineering Division, U.S. Army . . . to Wil- 
liam R. Hewlett, 36, the grade of fellowship, by the 
American Institute of Electrical Engineers; 

To Robert L. Lichten, 43, the Klemin Award, by 
the American Helicopter Society . . . to Victor H. 
Pomper, ’48, designation as one of the 10 outstanding 
young men of Greater Boston for 1958, by the Boston 
Junior Chamber of Commerce. 


@ Honoris Causa: 

By the University of Alabama, a doctorate of science, 
to James R. Cudworth, ’21; 

By Boston College, a doctorate of laws, to Ernest 
Henderson, ’21; 

By Boston University, doctorates of science, to Van- 
nevar Bush, ’16, and James M. Faulkner, Medical Di- 
rector at M.LT.; 

By Gallaudet College, a doctorate of letters, to 
Howard M. Quigley, °32; 

By Harvard University, a doctorate of laws, to 
Julius A. Stratton, ’23; 

By Iona College, a doctorate of laws, to John F. 
Hennessy, '24; 

By Lowell Technological Institute, a doctorate of 
science, to Robert C. Sprague, ’23; 

By New York University, a doctorate of laws, to 
James R. Killian, Jr., °26; 

By Springfield College, a doctorate of laws, to Luis 
A. Ferre, 24; 

By Transylvania College, a doctorate of laws, to 
Caruthers A. Coleman, ’16; 

By Tufts University, a doctorate of laws, to Robert 
C. Sprague, ’23. 


On the Nature of Stall 


@ Stephen J. Kline, ‘52, will receive the Melville 
Medal of the American Society of Mechanical En- 
gineers, one of the highest honors in his profession, 
this year for his work “On the Nature of Stall.” Dr. 
Kline is associate professor of mechanical engineering 
at Stanford University, and will continue this fall to 
direct research there such as that done on the internal 
flow of liquids and gases which is described in the 
paper for which he is being honored. This research at 
Stanford already has resulted in improved design 
methods helpful to manufacturers of jet engines and 
other machinery. Dr. Kline also is a consulting editor 
for a McGraw-Hill series of publications on mechan- 
ical engineering. 
(Continued on page 512) 
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Each graduate received his diploma from President Stratton. 


Guyford Stever, those from the School of Humanities 
and Social Studies by Dean John E. Burchard, ’23, 
those from the School of Industrial Management by 
Dean E. P. Brooks, ’17, and those from the School of 
Science by Dean George R. Harrison. Investors of the 
hood were Harold L. Hazen, ’24, Dean of the Grad- 
uate School, and Philip M. Morse, Chairman of the 
Faculty. 

The commencement address was given by John 
Cowles, President of the Minneapolis Star and Tribune 
Company. In introducing him, President Stratton 
spoke highly of his career as a newspaper publisher 
in Des Moines as well as Minneapolis, his interest in 
education, and his work for the Ford Foundation. 

‘The Harry Manley Goodwin Medal, which is 
awarded annually for conspicuously effective teaching, 
in memory of the first Dean of the M.I.T. Graduate 
School, was presented by Dean Hazen to Harry B. 
Lee, Jr., a graduate student and teaching assistant in 
the Department of Electrical Engineering. 

“Mr. Lee,” said Dean Hazen, “was recommended by 
the Faculty and students for the extraordinarily high 
caliber of his teaching, including unusual perceptive- 
ness of students’ needs. He is, however, but one of a 
number of gifted young graduate students who are 
doing superior teaching of the M.I.T. undergraduate 
courses.” 

The invocation was given by the Reverend Henry 
Horn of the University Lutheran Church, and the 
charge to the graduates, after the presentation of 
diplomas and hoods, was given by Chairman Killian. 




















The principal addresses of Commencement Week 
were the baccalaureate address given by Pietro 
Belluschi, Dean of the School of Architecture and 
Planning, the Commencement Address by John 
Cowles, President of the Minneapolis Star and 
Tribune Company, and the Charge to the Graduates 
by James R. Killian, Jr., ’26, Chairman of the M.LT. 
Corporation. The texts of their addresses are in the 
pages that follow this pictorial report. 



















All but 10 of the candidates for degrees this year 
were men. Of the women, seven were wives of M.LT. 
men and one is engaged to an M.I.T. man. One couple, 
Mr. and Mrs. Joseph E. Johnson, who were gradu- 
ated together previously from Iowa State College, 
received doctor's degrees in chemistry together. 

As Chief Marshal, Mr. Wilson was assisted by 
Joseph J. Snyder, ’44, Vice-president and Treasurer 
of M.I.T., as Marshal of the Corporation; Maurice 
R. Scharff, as Marshal of the Class of 1909; Stephen 
H. Crandall, 46, as Marshal of the Faculty; John 
B. Rae, as Faculty Marshal of the Graduates; and 
William H. Carlisle, Jr., ’28, as Marshal of the Audi- 
ence. Leading the degree recipients in the academic 
procession were their class officers: Richard L. Samp- 
son, President; Buddy J. Long, Vice-president; 
Robert Muh, Secretary-Treasurer, and Laurence H. 
Bishoff, Senior Marshal. Careful planning and close 
timing gave almost military precision to the proceed- 
ings despite the great number of persons taking part. 

Music for both the commencement exercises and the 
baccalaureate service on the preceding day was fur- 
nished by Victor H. Mattfeld, organist, and the M.I.T. 
Brass Choir conducted by John D. Corley, Jr. The 
reading from the Scripture at the baccalaureate serv- 
ice was by the Class President, Mr. Sampson, and 
the invocation and benediction were given by Presi- 
dent Stratton. 

The traditional luncheon for the graduates was 
served in Du Pont Court following the commence- 


(Concluded on page 542) ’ 

























































Thomas C. Desmond, ‘09, spoke at the 
Commencement Luncheon. Mrs. Killian is 
at left and Dr. Stratton in center. 


Mrs. Julius A. Stratton was in the receiving 
line, with others who are seen below. 
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The Charge to the Graduates 


“Each of you, by enhancing the excellence and dignity of your own life, can 
contribute to the quality and dignity and strength of our national life.” 


by JAMES R. KILLIAN, JR., Chairman of the M.I.T. Corporation 


3 the past two years I have been engaged in mo- 
bilizing scientific and engineering advice and analysis 
for President Eisenhower and have observed at first- 
hand the complex problems our nation faces day by 
day, and the vital part which science and engineering 
play in our security and our public policy-making. Out 
of this intense experience have come some deeply felt 
convictions, a few of which I report to you today. 

The United States must summon all] its latent 
strength and all of its adaptability if it is to meet the 
rapid changes, the threat of unprecedented dangers, 
the abiding menace, and the vast responsibilities we 
face today. We must operate at peak performance, we 
must be willing to make sacrifices; these, no less, are 
the requirements both for leadership and survival in a 
divided world in a nuclear age. 

This is the lesson, my friends, that we are painfully 
learning today, that the cold war, no less than a shoot- 


ing war, requires America to be a taut ship, firm in its 
course and purpose, vigorous and disciplined in its 
life and work, adventuresome and revolutionary in its 
creative activities. 

Our vitality and sense of purpose are under test. 
The “protracted conflict” between democracy and 
communism requires democracy to be strong and 
tautly alert both with its shared convictions and prin- 
ciples as well as with its military forces and weapons. 

No informed human being can feel himself disen- 
gaged from the effects of government actions, both of 
his own and other governments, and as a consequence 
every person should recognize his involvement and re- 
sponsibility in the course of events. In a period of total 
weapons, we must recognize the possibility of total 
decisions and total ideas, the mass effects of which 
may leave no one untouched or no civilized society 
unaffected. We live also in a period of such potential 





President Eisenhower's Tribute 


When James R. Killian, Jr., 26, resigned this spring 
as President Eisenhower's Special Assistant for Science 
and Technology after many months of strenuous serv- 
ice, the President wrote to him: 

It would be impossible for me to overemphasize 
the vital importance of your work here, both to the 
future security of the United States and to the strength 
of a iarge and fundamental section of our whole sys- 
tem of education. Yours has been a wide and deep 
understanding of needs in these interdependent areas. 
Through your experience and clear judgment, brought 
to, bear on many complex problems, you have been of 
inestimable help to me and to many other officials 
having responsibilities in these areas. The work of the 
Science Advisory Committee, in which I know you 
have played an effective part, has already produced 
results that should have lasting value to the nation. I 
might add in this connection that your own service 
in education and government exemplifies that quality 
of excellence which the committee has rightly sought 
to encourage in many of its recent studies and reports. 
... With my personal thanks for your devoted public 
service, permit me to express also the appreciation of 
a grateful nation. 

The charge to the M.I.T. graduates, published here, 
was one of Dr. Killian’s first addresses following an- 
nouncement of his return to Cambridge to devote 
himself to his duties as Chairman of the Corporation. 
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instability that small effects or vagrant forces have the 
possibility for causing large effects both good and bad. 

With all of these conditions confronting us, the 
United States must seek with vigor and resource to 
build superior “equipment for peace” as well as su- 
perior equipment for defense, and resolutely seek to 
reduce without appeasement the tensions and forces, 
both large and small, which might imperil the peace. 

These convictions reflect no estimate of weakness or 
any sense of fear. They suggest to me that we go for- 
ward with zest and awakened purpose, free both of 
panic and apathy, feeling the exhilaration of great 
exertion and great responsibility. 

From these convictions come the things I would say 
to you today. 


M* wisH for you, first, is that you can avoid the ap- 
athy and indifference to national problems which 
is all too common today among many citizens. Apathy 
comes in part from the absence of any image, espe- 
cially any large and exciting concept, of where we 
want to go and what we want to be. We need people 
who do not alternate, because ill-informed, “between 
panic and apathy,” but who are informed and who 
think seriously and responsibly about the great issues 
—our need, for example, to achieve enhanced excel- 
lence in our system of education, our need to enlarge 
our investment in human resources as we augment our 
investment in material resources, our need to accept 
the responsibilities and the sacrifices required to be 
strong and to keep the peace in a divided world. 

My wish, next, is that many of you will have the 
motivation and the opportunity to contribute, through 
your work, however specialized, to the effective use of 
science and engineering and the other professions rep- 
resented among you in shaping public policy and in 
evolving our social strategy. We need statesman- 
scientists and statesman-engineers — men who become 
molders of opinion and public leaders, who make a 
vital contribution to the common account, because 
they are, first of all, scientists and engineers and pos- 
sess the insight and understanding of their specialties. 
We are now in a period when science and engineering 
are major influences on domestic and foreign policy 
and in turn are greatly affected by such policy. Yet 
there is a great shortage of men and women with 
adequate scientific understanding who can be or are 
willing to try to be effective in the political and policy- 
making arena. We need more scientists and engineers 
with the education, competence, and motivation for 
foreign service. We need more who have the breadth 
and the special understanding to help in dealing 
wisely with the multiplying technico-political prob- 
lems in our government. I hope that many of you will 
have an opportunity and the will to contribute to 
public policy-making and to the public philosophy in 
the years ahead. 

I would remind you, next, that ye are the inheritors 
of a very ancient faith — a faith in the primacy of man 
as a person. This faith has been a cornerstone of West- 
ern society and has been valiantly affirmed through 
deeds and words throughout its existence. The con- 
cept that might does not make right, that there is in 
each individual human being a worth that must be 
respected, that freedom is better than unfreedom, has 


496 


been affirmed and reaffirmed in many parts of the 
world over and over again. But the persistent reap- 
pearance of tyrannical rule, of the philosophy that 
careers should be determined by the class or race into 
which you are born instead of by natural endowments 
and acquired talents, the belief that men are made to 
serve the state rather than that the state exists to 
serve man, shows that Goethe was right in saying: 
“What our fathers have bequeathed to us, we must 
earn anew if we are to possess it.” 

It is my earnest hope that you will share diligently 
in earning anew these priceless bequests. 

If we are to live in peace and freedom, it will only 
be because there are enough people who care enough 
and who know enough to make the effort which free- 
dom and truth and moral law require. It will be be- 
cause there are men and women who can break 
through apathy and indifference and enjoy the exhila- 
ration of intense and purposeful effort. 

My wish and hope is that you will mobilize your 
talents, education, and personal force both to demon- 
strate and support the sacred value of the free mind 
and the free spirit, and the significance of individual 
man as a human being. You can play a major role in 
this great mission. 


ND now a more personal word. Whatever may befall 
A you on your journey through life, success in the 
deepest and truest sense will be found in the dignity 
and poise which you reveal in meeting both the failures 
and the successes of life. It will be found in your per- 
ception and acceptance of high standards and ideal 
aims. Your success will reside especially in your rela- 
tions with people, in your capacity to be compassion- 
ate as well as steadfast, tender as well as high-minded 
in your loyalties and your allegiances. Each of you, by 
enhancing the excellence and dignity of your own life, 
can contribute to the quality and dignity and strength 
of our national life. 

As Dr. John Gardner recently said, “Every good man 
strengthens society. In this day of sophisticated judg- 
ments on man and society that is a notably unfashion- 
able thing to say. Men of integrity, by their very 
existence, rekindle the belief that as a people we can 
live above the level of moral squalor. We need that 
belief: a cynical community is a corrupt community.” 

I record these observations about the special condi- 
tions and opportunities which you face by way of 
expressing our confidence in you and in the adven- 
turesome future which lies before you 

We who continue here shall always be glad for the 
days we have worked and lived together with you, al- 
ways cherish the privilege of having had you as mem- 
bers of this community of scholars, always rejoice in 
your progress and accomplishments. We salute you 
for your record as students and as citizens of this com- 
munity. We speak our admiration of your parents for 
their contribution to your success. We celebrate with 
them and with you this day of fulfillment and hopeful 
beginnings. 

With these sentiments of pride and leave-taking, of 
affection and felicitation, and cherishing your con- 
tinued affiliation with this institution, we bid you God- 
speed and farewell. 
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The Future 
Is Now 


The rising population of the world has made 
imaginative economic aid and victories over 


poverty essential to our survival with freedom 


by JOHN COWLES 





This article was drawn from the address given by John 
Cowles, one of America’s outstanding newspaper publishers, 
at the Institute's 1959 Graduation Exercises on June 12. Mr. 
Cowles is president of the Minneapolis Star and Tribune Com- 
pany and Chairman of the Board of the Des Moines Register 
and Tribune Company. He is a trustee of the Ford Foundation, 
the Gardner Cowles Foundation, Eisenhower Exchange Fel- 
lowships, Inc., Carleton College, Minneapolis Foundation, 
Minneapolis Art Institute, American Assembly, and Columbia 
University. He was a member of the National Citizens Com- 
mission for the Public Schools and the Committee for the 
White House Conference on Education. A graduate of Phillips 
Exeter Academy and Harvard College, Mr. Cowles has received 
a number of honorary degrees. 





-™ is certainly no need of spelling out to an M.LT. 
audience that we are living in a revolutionary age, the 
most revolutionary in all history. We are living in the 
midst not only of a scientific revolution, but in the 
midst of world-wide political, social, and economic 
revolutions as well. 

It is increasingly apparent that we as a nation have 
not yet adequately adjusted our thinking to the reali- 
ties that exist in the world today. We are confused and 
frustrated because we still instinctively cling to many 
outworn ideas and convictions which may have been 
valid at some time in the past, but which are not valid 
under today’s new conditions. 

‘One of our highly pressing needs is to clarify our 
thinking as to what our national goals are or should 
be, to try to reach a popular consensus of what it is that 
we as a nation most want in this revolutionary age of 
global change. 

Stripped to its barest essentials, I would suggest that 
our basic national goal is or should be “survival with 
freedom.” 

Many Americans, I fear, do not yet fully compre- 
hend the nature and dimensions of the various threats 
and problems that we face. With gross oversimplifica- 
tion I should like to summarize what I see as the major 
threats and what I think we as a nation should try to 
do about them. 

First of all, relatively few people comprehend either 
the rapidity and magnitude of the current population 
growth throughout the world or its implications. 
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John Cowles 


This growth in population is the natural result of 
what medical science and public health measures have 
done to eliminate plague and pestilence throughout 
the globe, to reduce infant mortality and lengthen the 
average span of human life. At the present rate of 
growth, the world’s population, which is now estimated 
at about two and three-quarters billion, will increase 
in the next 30 or 40 years to five and a half or six 
billion. 


The Population Problem 


The underdeveloped countries are growing in popu- 
lation at a much faster rate than Western Europe and 
the United States. Forecasts indicate that before the 
year 2000 arrives there will be half a billion Africans 
and nearly four billion Asians. China alone will prob- 
ably reach the billion population mark in about 10 
years. In this connection you all probably know the 
wisecrack that an optimist is a person who is learning 
Russian. A pessimist is one who is learning Chinese. 

Although India, for example, is making a valiant 
effort to step up its output of food, manufactured 
goods and services, and is increasing its gross national 
product at the rate of probably 3 per cent a year, the 
population growth in India is about 2% per cent a year, 
so the improvement in the per-capita standard of liv- 
ing is extremely small, about half of 1 per cent a year. 
India is running as fast as it can run, but on a tread- 
mill where it is actually making only tiny per-capita 
economic progress. 
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Or take Egypt. Egypt’s population has more than 
doubled in the 42 years since Nasser was born. Most 
of Egypt is sandy desert, and only about 5 per cent of 
its area can support life. If the scientists could discover 
an inexpensive way to take the salt out of sea water, 
sufficiently cheap to be economically practicable, then 
perhaps the desert areas could be reclaimed. Only in 
that way could Egypt ever feed substantially more 
people than it now has. 

The United States now has about 175,000,000 
people. The experts estimate that by the end of this 
century, our American population will approximately 
double. 


Does This Spell Prosperity? 


Until recently, most people have assumed that a 
rapidly rising population was desirable; that it was 
“good for business” and meant more prosperity. A rap- 
idly rising population is good for certain types of 
business — for the manufacturers of baby carriages or 
baby foods, for example. But a rapidly rising popula- 
tion is certainly not beneficial in its over-all effects. 

With a rapid increase in the proportion of the popu- 
lation that consists of infants on the one hand and 
aged on the other, a steadily dwindling percentage of 
the population constitutes the labor force to produce 
the goods and services necessary to supply the in- 
creased number of children and aged. 

Probably the reason so few Americans are concerned 
with the upsurge of population, either here or in the 
rest of the world, is because of the fact that our popu- 
lation growth since America was first settled has always 
been rapid, but due in large part to immigration. 
Because it has been good for us in the past, due to 
our having had a rich, empty continent to open up 
and develop, and due to the fact that most of our 
immigrants were vigorous young men and women who 
were promptly added to our active labor force, we 
have erroneously assumed that population growth in 
general is an intrinsically good thing. 

If we do not in the relatively near future slow down 
the rate of population growth, the world simply will 
not have the natural resources to maintain its popula- 
tion at anything like the standards of living to which 
the people aspire. And in the United States, as well as 
everywhere else, we will inevitably have to have far 
more governmental regimentation and control, and 
much less freedom of choice. 


Communism’s Impressive Record 


Anyone who has seen the tens of thousands of 
people sleeping in rags on the sidewalks of Calcutta or 
Bombay knows what excessive population means. Un- 
less we want to see the conditions that exist in India 
and Egypt spread over the rest of the world, the 
scientists must find some method of simple, inexpen- 
sive, and effective fertility control. The scientists, 
through reducing death rates, have produced this 
problem. We all must try to see to it that the scientists 
now have both the resources and the motivation to 
solve it. Unless population growth is halted, the un- 
derdeveloped countries will not be able under demo- 
cratic political and economic methods to attain the 
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economic growth that their rising expectations demand, 
In their desperation they then will, I fear, try the com. 
munist way. 

Although the Western powers hate to admit it, the 
communist form of society, if one ignores the human 
misery and loss of freedom, does have real advantages 
for underdeveloped states which wish to make rapid 
industrialization their one primary goal. 

Most of Karl Marx’s prophecies have proved com- 
pletely wrong. Marx thought communism would de- 
stroy the free system in advanced countries. It has not. 
Instead, however, communism has unexpectedly turned 
out to be a quick method of building industry in back- 
ward or primitive areas. Russia and China are proof. 

Economic development stems from capital forma- 
tion, savings invested in capital goods, in machinery 
and equipment. Rich countries get their capital forma- 
tion through voluntary savings. Poor countries cannot 
achieve capital formation without compulsory labor 
and forced savings, squeezed from people who are al- 
ready living almost at a bare subsistence level. 

Communism obviously has nothing to offer the 
United States and Western Europe. In the underdevel- 
oped third of the world, however, the per-capita in- 
come of the people only averages somewhere between 
$50 and $60 a year. Here in the United States, out of 
our abundance, we save and put into capital formation 
about twice as many dollars per capita as the total 
per-capita income of the peoples in the underdevel- 
oped areas. 


The Price of Survival 


The masses in Asia and Africa and Latin America 
have awakened to the fact that their poverty is neither 
a natural necessity nor something ordained by Provi- 
dence. The underdeveloped countries are increasingly 
realizing that in 40 years under communism Russia 
has developed from a weak, primitive nation to the 
second strongest industrial power in the world, and 
they hear glowing reports about the current develop- 
ment of China. It is sad and perhaps surprising, but 
nevertheless true, that even the intellectuals in most of 
the uncommitted, underdeveloped countries appear 
relatively indifferent to the moral cost of economic 
progress under communism, to the agonies that the 
Chinese people are experiencing under communist dic- 
tatorship. It is foolish, however, for us to underrate 
communism’s powerful attraction for the underdevel- 
oped countries which put rapid industrialization 
highest on the list of their national goals. 

To reduce the likelihood that most of Asia, Africa, 
and much of Latin America will slip into the commu- 
nist orbit will require, I believe, massive economic aid 
from the United States and other Western powers. I 
don’t know what this annual cost in terms of dollars 
may be. Estimates as to the American share range 
from two billion dollars to three or four billion dollars 
a year, over a long continuing period. This is, of 
course, an enormous sum of money, but nevertheless 
it would be only a fraction of 1 per cent of our gross 
national product, and less than the annual cost of the 
Marshall plan, which a decade ago saved Western 
Europe. And if such an expenditure significantly in- 

(Continued on page 536) 
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The Third 


Offensive 


The contest for men’s minds and hearts 
calls for mobilization of our finest 
intellectual and creative resources 


THE BACCALAUREATE ADDRESS 
by PIETRO BELLUSCHI 


| SHALL speak to you on this day not as a Dean, but 
as an architect. The peculiar demands of the profes- 
sion seldom allow an architect to acquire great wis- 
dom; but from his narrow perch, if he is reasonably 
perceptive, if he likes people and, I may add, if he 
lives long enough, he may succeed in distinguishing 
what is important from what is trivial, and get as close 
as any other man to understanding the core of human 
motivations. 

Early in his education, the architect discovers that 
the man-made world which surrounds him is the suc- 
cessive crystallization of many living forces shaped to 
serve people; therefore, its visible forms, good or bad, 
are the true symbols of a given society. 

This sense of historic destiny, which like a halo 
sanctifies architecture, gives its practitioners a strange 
and often unwarranted optimism in their work and in 
their mission. They even come to believe at times that 
this is a perfectible world, worthy of one’s labors, and 
that progress of the human race on all fronts is in- 
evitable. I suspect this same feeling exists in ail pro- 
fessional men who love their calling. 

As I look upon your faces, knowing the sacrifices you 
and your parents have made to prepare yourself for a 
fruitful life, I am moved to a renewed sense of excite- 
ment at the recollection of my early experiences as I 
began my journey through life. Yet as I compare the 
world of my youth in the early decades of this century 
with the present extraordinary breakthrough in the 
boundaries of knowledge, with the expectant glow of 
space and star explorations, with the portentous chal- 
lenges of the awakening millions of the earth, with the 
enormous problems of our own growth and mobility, I 
must confess that I am awed by the immensity of your 
expectations. Yet these expectations cannot be free 
from danger and fear. In fact, by their very nature 
and intensity, they create conflict between the people 
of the earth. 

This conflict is expressed in many forms. One is 
naked force grown destructive beyond imagination. 
Another is economic competition to influence other 
nations, by raising their standard of living through 
trade, commerce, and point-four programs. A third 
one is a contest to win the loyalties of all people ot 
the world to certain ideals of life and conduct. This 
contest is less clearly defined but in the long run could 
be the more decisive. 
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Should it be proved that our side has kept faith to 
and assiduously advanced those Western ideals and 
values which are the heritage of a long civilization, 
this third offensive could gather enormous strength 
because its appeal is directed at the very heart of all 
humanity — at men’s deep desire first to learn, then to 
understand, finally to express themselves in wisdom 
and awareness. 

This high concern for acquiring and expressing the 
things of the spirit may perhaps be described by the 
term “culture,” a somewhat discredited word, but one 
which, in its best meaning and in the context of our 
own age, could well serve as the renewed symbol of 
the importance of man and a measure of his worth at 
all levels of action. Certainly it means to cultivate last- 
ing values; in our time particularly, it teaches how to 
make technology not an end in itself, but a great 
liberating force which if wisely applied can enhance 
and enrich rather than demean man’s way of life. 

The other day when President Eisenhower an- 
nounced the building of a 160-million dollar electron- 
linear-accelerator, he spoke words which must have 
been inspired by his enlightened scientific adviser. 
“Our government,” he said, “labors to further the free 
use of science for healing, for enriching life and free- 
ing the spirit.” It is true that culture may be promoted 
under any political system, but we like to believe that 
it can reach its fullest flowering only in a climate of 
freedom where a sense of adventure is allowed to ac- 
company each individual creative act. 

It is by probing into new fields, into new meanings 
by artists as well as scientists, by searching for new 
answers, by the willingness to try out new ways, even 
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at the risk of failure, that culture manifests itself. This 
definition of culture then is different from that held by 
the Victorians. It is a more dynamic one and gives 
greater promise, because it does not exclude the total 
experience of living. It may have its roots in the past, 
but it blossoms in the present; and in a way it makes 
one think of the present as the most exciting time in 
which to have lived. 


t would be interesting to theorize on the effects the 
l discoveries by great men of science, early in this cen- 
tury, had on other fields, by promoting new freedom 
of inquiry. Since Einstein, a contagious feeling of ex- 
citement, of adventurous participation, seems to have 
attached not only to all branches of science, but to 
the arts as well. 

Visual experimentation, new explorations in the 
meanings of color, form, and sound, new theories of 
self-expression have followed in rapid succession and 
enlarged our understanding of the creative act. Beauty 
is no longer a static idea. The artist is no longer in- 
terested in describing the obvious, but is becoming the 
mirror of his own kind of universe, the seeker of new 
orders, the pure receptacle of unique visions. Vision 
not only pervades the creative life of the pure scientist 
and the artist but in a larger sense illuminates the 
knowledge of all cultured men. 

But the attainment of vision presupposes an inde- 
pendent turn of mind. Unfortunately, our modern in- 
stitutions, while making it easy for the average man 
to obtain knowledge, seem to be organized so that he 
has a much more difficult time acquiring independence 
of mind. People are made to move and to act in great 
uniform patterns; mass media of communication con- 
secrate conformity; and everywhere men are urged to 
adjust and to comply, and the reasons for this in a 
modern society are quite compelling. 

It takes determination and courage to dissent, to 
stand against the current, to discover oneself; but 
creative men are almost always nonconformists, and 
in this sense they are the real protagonists of any cul- 
ture. It is important, however, that this seeking of 
uniqueness be accompanied by reasoned and enlight- 
ened self-discipline. To dissent in foolish ways, or for 
the sole sake of contradiction, is not what I mean. I 
say rather that it takes determination to learn to digs 
tinguish truth in one’s own way and to establish values 
in the context of one’s own unique potential. The 
acquisition of culture is indeed a difficult and aristo- 
cratic venture, but it is open to anyone with a will; 
it is the task and duty of a nation through its great 
institutions of learning to stimulate this will in its 
gifted young citizens. 

In my Roman youth, I had more than a glimpse of 
the wonderful architectural fruits of past cultures; 
later in life, I have observed the visual chaos wrought 
by unassimilated industrial systems, by societies where 
all values had been leveled to mas acceptance. Your 
generation must be alert to the dangers inherent to 
our complex political and social organizations; it must 
develop the wisdom to consider culture a necessary 
activity in the preservation of our highest ideals, not 
only as a means to national self-realization, but also as 
a most effective weapon in the present conflict for the 
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power and privilege of guiding other less developed 
people in their years of growth. We must be able not 
merely to tell them but to show them by our example 
how their immediate material necessities need not 
obscure the ultimate and highest purposes of life. 

You have read of the thousands of blast furnaces 
clumsily arising in China. I have traveled through 
many parts of the world in recent years, and I found 
it true that nationalism and industrialization have be- 
come the great motivating forces in almost all the new 
nations. The steel mill and the cement factory are for 
many Asians and Africans the sacred symbols of their 
free destiny. C. D. Jackson gave me the theme of this 
address in a story he told of an incident that happened 
last summer, and which was carefully kept out of the 
press: 

Egypt opened a steel mill; this mill had little or no 
justification because Egypt has no coking coal, only 
some very, very poor iron ore up in the Aswan region 
which is difficult to extract, expensive to ship down to 
the mill, and which they hardly know what to do with. 
But they had to have their steel mill, and they got it. 
It was financed neither by the Americans nor the Rus- 
sians but by the Germans. Came the great day for the 
inauguration of the mill. Mr. Nasser was there; the 
German ambassador was there; and the mill started. 
As the first glowing slab rolled down the rollers, the 
workers in the mill, moved by one of those mystical 
things that impel people, started a snake dance around 
the machinery. Gradually, they worked themselves 
into an absolute frenzy. One worker, really overcome, 
jumped up and lay down on this glowing slab. Two 
of his fellow workers jumped up and pulled him off. 
They both lost their legs. He was little more than a 
crisp. 

Before we allow ourselves to be too smug about 
this story, we may well recall how many human sacri- 
fices our own industrial society has offered before the 
altar of material progress. The story is really in itself 
a symbol, an example of misplaced human expecta- 
tions, of confusing the means with the ends, of misdi- 
recting the divine fire which is at the heart of every 
man. 


t is only recently that we have begun to be alerted 

to the fact that machines were beginning to pervert 
our lives. The recognition of the need to protect and 
enhance human worth has been slow in arising. It 
began with demands for social reforms; it caused revo- 
lutions; it added fuel to two world wars and to the 
present cold war. But the emphasis of the struggle is 
slowly and visibly shifting. There is now a growing and 
as yet unfulfilled demand by men everywhere to be 
allowed to give play to their expressive powers. There 
is a swell of interest towards the arts in all its forms, 
which only needs to be given encouragement and 
guidance. 

The new Lincoln Center for the Performing Arts in 
New York City, the proposed Cultural Center in 
Washington, the growing number of museums and 
symphony orchestras, the art and music festivals, the 
tumultous reception given the Bolshoi Ballet in this 
country and to the Boston Symphony and our M.LT. 

(Continued on page 544) 
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The Scientist as an Artist 


Science and art share the basic elements of beauty, 
the differences are matters largely of degree, and 
the far greater resemblances deserve more emphasis 


Tux image of the scientist held today in the minds 
of nonscientists is likely to be unduly conditioned by 
the impact of technology on modern life. Technology 
is easily confused with science, to which it is related 
in somewhat the same way that journalism is related 
to poetry. As a result the scientist and the artist are 
often considered to be almost diametrically opposed 
in their methods of operation, the artist basing his 
activities primarily on emotion tempered by reason, 
and the scientist his on reason not tempered by any- 
thing. Indeed, science is supposed by many to carry 
out its operations so implacably under the dictates of 
blind logic that it is likely to overreach itself, and to 
land us in situations which are very disturbing to the 
humanist. 

Typical of a common misunderstanding regarding 
the forces that drive the scientist is a statement which 
Boris Pasternak has Dr. Zhivago make in his diary: 
“Progress in science is governed by the laws of repul- 
sion, every step forward is made by the refutation of 
prevalent errors and false theories . . . Forward steps 
in art are governed by the laws of attraction, are the 
result of the imitation of and the admiration for their 
beloved predecessors.” 

I have found no scientist who agrees with this state- 
ment; all urge insistently that science progresses, not 
by negation of what has gone before, but by attrac- 
tions and imitations similar to those which stimulate 
progress in art. It was Sir Isaac Newton himself who 
said, “If I have seen farther, it is by standing on the 
shoulders of giants.” 

The work of the true scientist is primarily directed 
and conditioned by aesthetic values. Advances in sci- 


This article is based on remarks made by the eloquent 
Dean of the School of Science at M.I.T. during the 50th 
Anniversary Convention of the American Federation of Arts. 
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by GEORGE RUSSELL HARRISON 


ence result, not from purely rational considerations, 
but from the search for beauty, the seeking out of 
order, harmony, symmetry, and balance. No scientist 
could ever, with aesthetic guides, thread his way 
through the impenetrable thicket of all the possible 
deductions that result from a purely logical approach. 
Inspiration comes to the mind when apparently ran- 
dom fancies, welling up from the unconscious, are 
seen to fit into previously unperceived patterns. The 
creative imagination that invokes and evaluates such 
patterns is the major tool of artist and scientist alike. 

Every scientific hypothesis or discovery is a work of 
art. It arouses in observers feelings of beauty to the 
degree that it appeals as true, and feelings of interest 
to the degree that it is new, disciplined, and fitting. 
The panorama of modern science is like a vast mural 
painting on which thousands of artists have been filling 
in detail over the centuries, a hypothesis and its sub- 
sequent verification here, a discovery and its explana- 
tion there. At times it can be seen that certain areas 
of the mural need working over, to bring out a pre- 
viously unperceived degree of order, or to smooth to- 
gether sections in which overlapping detail does not 
match. Seldom must an area of the mural be blanked 
out completely. When this happens the scientist paint- 
ers have many traces to guide them, and never need 
start again at the very beginning. 

The greater a scientific hypothesis the more closely 
do the drives responsible for it resemble those which 
produce a great work of art. Einstein himself described 
his first tentative probings in the direction of relativity 
as being guided by the need for symmetry and order. 
He might have been describing the approach of 
Beethoven, or Praxiteles, or Milton, to the working out 
of their respective inspirations. 

Like a work of art, a scientific generalization needs 
technical understanding for its appreciation. My 
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colleague in the School of Architecture and I stand 
mute before an abstractionist painting, he drink- 
ing it in, I feeling inadequate before what seem 
to be the scratchings of an adolescent. Later we 
stand together before a plaque setting forth Max- 
well’s equations and are mute again, but now it is 
my turn to be stimulated, and to have my imagina- 
tion expanded. I am filled with wonder that in 
less space than is needed for the first two of the 
Ten Commandments, themselves no mean concen- 
tration of experience, is compressed the behavior 
of all the electric charges and magnetic fields that 
man has ever met, whether in the nucleus of an 
atom, a beam of light, an electric motor, or a 
cosmic ray from a distant nebula. 

The same concentration of information that 
one finds in the picture better than 10,000 words, 
or the poetic turn that stimulates a hundred 
echoes in the mind, is found in science in such 
equations as Einstein's E = mc”. The vast vistas 
of truth thus bundled in a tiny package can be 
bulked out in the mind of the beholder in accord- 
ance with his understanding. The very process of 
so bulking them out will, indeed, increase his 
powers of comprehension. 

And as Sir Edward Appleton has said, “So far 
from reducing life to something cold and mechani- 
cal, modern science . . . like poetry reveals depths 
and mysteries beyond and quite different from the 
ordinary matter-of-fact world to which we are 
accustomed.” 
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The scientist feels that he has achieved one of 
his goals when he has “explained” something. By 
this he means that he has viewed a phenomenon 
from all sides, and has seen that it fits comfort- 
ably into the mural that relates other “explained” 
phenomena. “Explanation,” involving as it does 
the process of “laying out flat,” seems to me to 
have been originally an artistic term. The scien- 
tist lays things out flat for the same reasons the 
artist does, so he can see them, perceive their re- 
lationships, and if necessary rearrange them. 

It is sometimes said that our picture of the atom 
is growing more and more vague. This is by no 
means the case; the atom itself looks more blurry, 


‘to be sure, but this turns out to be the nature of 


atoms; the picture grows clearer and more definite. 
We remember more frequently than before that 
we are looking at pictures of atoms, not at atoms 
themselves. Recognizing the difference between 
an atom and its picture increases our ability to 
specify how atoms will behave in various circum- 
stances. As we mature in aesthetic appreciation 
our need diminishes for pictures of atoms which 
resemble so closely the things that we see in the 
everyday world. 

Like earlier men with their gods, we are able to 
visualize the unknown only in terms of the known. 
So the scientist has come to recognize that his 
molecules and neutrons and nuclei are artistic 
products of his creative imagination. They can- 
not look like the real thing, which is unseeable, 
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but the pictures have validity in the degree that 
they enable him to predict molecular or nuclear 
happenings correctly. 

The sweeping beam that paints the picture on 
a television tube is a stream of electrons imping- 
ing on a fluorescent screen. These electrons have 
been seen by no one, but are found to behave like 
tiny blobs of electricity which can be weighed 
and measured by appropriately delicate means. 
So the artist-scientist paints them in these terms 
on the mural and sees that they are parts of atoms, 
emit radiation, and can be expected to perform 
various other electronic tricks. But the picture dis- 
torts if pushed too far, and the electron model is 
found unable to explain some newly observed 
facts. Then a quick repainting job is done; the 
electron in the mural is set to spinning, and is 
hastily dressed up with waves to guide it. 

When the atom was found by Rutherford to 
contain electrons it was natural to think at once 
of the analogy with planets in the solar system. 
How pleasant to visualize in the microcosm a bil- 
lion suns, each with planets circling about in tiny 
majesty! Bode had painted a detail of great beauty 
on the mural by showing that the distances of the 
nearer planets from the sun bear a simple mathe- 
matical relationship to one another, and had by 
this means even located a missing planet where 
the asteroids were later found. Kepler discovered 
that a planet sweeps out in its orbit equal areas 
in equal times, no matter whether it is falling to- 
ward the sun or climbing from it. How exciting to 
imagine this harmonious music of the spheres 
transferred to the inner reaches of the atom. What 
a beautiful example of order if in the microcosm 
one should find the same stark mathematical 
beauty as in the cosmos! 

Looking at neighboring areas of the mural soon 
showed that this picture could not be exact. If it 
were true the atom would quickly collapse in a 
tiny flash of light as its electrons spiraled hur- 
riedly into their nuclear sun. Many scientists were 
downcast at this failure of the universe to obey 
their visualizations. Then in 1913 Niels Bohr, 
working backward from the existence of lines in 
the spectrum, and using two radical new assump- 
tions analogous to some found useful for other 
purposes, was able to calculate the wave lengths 
of the observed lines accurately to one part in a 
hundred thousand. He showed that what was 
needed to understand the atom, at least as an 
emitter of radiation, was to relax a bit, deliber- 
ately suppose that everyone had been misled by 
the paintings of the hydrogen atom in other parts 
of the mural, and conclude that an electron can 
stay put in an orbit indefinitely, radiating no light 
unless it jumps to another orbit. 

The point for us is that the new laws thus 
found to govern the motion of electrons in atoms, 
though in some ways different from those govern- 
ing the planets, proved incredibly more beautiful 
and stimulating. And as a result, widely separated 
parts of the mural, previously out of kilter at the 
edges, could be fitted into a remarkable new unity 
when repainted in terms of these new assumptions. 
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Then came the great perception that the 90-odd 
kinds of chemical elements that exist on earth are not 
90 different entities, but are merely differing assem- 
blies of three basic particles, neutrons, protons, and 
electrons, in various numbers of patterns. Tin is tin 
and oxygen is oxygen, not because they were spilled 
out of different bags at the Creation, but because tin 
comes into being when electrons are sent circling 
around a nucleus having 50 positive charges, and oxy- 
gen when there are only eight. 

Thus, through the work of a host of artistic scien- 
tists, the great explanation dawned of why there is a 
Periodic Table of the chemical elements, and why 
each atom has its individual properties. Soon it became 
possible even to achieve some mastery over the trans- 
mutation of atoms. As the world has learned to its 
present discomfort, but will live to learn to its great 
advantage, the new model of the atom works. It is a 
dynamic model, and will continue to grow in definite- 
ness. From time to time new details will have to be 
painted in and some of the present ones will need 
revision. This will be because atoms will be subjected 
to new probings and investigations. 

The aesthetic triumph of explaining all molecules as 
simple assemblies of atoms, and all atoms as arrange- 
ments of three basic types of particles, filis any new 
scientist with stirrings similar to those which over- 
whelm a young sculptor on first beholding the head 
of Nefertiti, or the Victory of Samothrace. 
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Like art, science has a periodic need to burst the 
bonds of the classical. To get the greatest aesthetic 
pleasure from contemplation of any sort of imagina- 
tive creation requires some degree of novelty. I can 
remember when it was exciting to a motion-picture 
audience just to watch the opening of a door. As 
Western architecture has moved from the romanesque 
to the gothic, to the baroque, to the modern, as paint- 
ing has passed through its classical and romantic and 
impressionistic and abstractionist periods, so has 
science periodically made great shifts in emphasis. 

After people had become accustomed to the fact 
that a two-dimensional painting could capture so much 
of the reality of the three-dimensional world, it was 
necessary to find new ways of looking at things. 
Gesture was added to give the illusion of movement. 
When Leonardo da Vinci began his work, perspective 
in painting was new. Much later in its turn the 
analytical cubist school introduced a new type of 
artistic assertion, which instead of requiring the ob- 
server to have a roving eye which could look at things 
one after another, attempted to view a scene from 
several aspects at once, in the hope that new aesthetic 
values could be captured. Each new artistic move- 
ment was built on what had been done before, and 
each was to some degree freed from the old limita- 
tions. So is it with the quantum theory, and relativity, 
and the whole of modern physics. In science as in art 
the old is supplemented by the new rather than sup- 
planted by it. 

Einstein did not prove that Newton’s law of gravi- 
tation was wrong. He showed rather that it was lim- 
ited and consisted of a special vision, strikingly broad 
in its day, but only a part of a much greater vista 
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which Einstein perceived and flashed to a startled 
world. Newton was one of the giants on whose 
shoulders Einstein stood to discover this amazing 
spectacle, which off on the horizon showed time and 
space, and again matter and energy, as to some de- 
gree one and the same. Both men, in their transports 
of discovery, experienced emotions vaster and deeper 4 
even than those which Keats envisaged in “stout 
Cortez . . . silent, upon a peak in Darien.” Columbus 
and Magellan bow before the artist and the scientist 
as explorers. 

The scientist is just as likely as his artist cousin to 
suffer from temperament, and for the same reasons. 
Both Newton and Einstein, in their young and more 
productive days, were quite as insufferable to their 
companions as the deaf Beethoven, found sitting at 
noon in a darkened room, his piano cluttered with 
dirty dishes, with a chamberpot beneath. Yet there he 
was, in Phyllis McGinley’s charming phrase, “bending 
silence into symphonies.” 

The similarities between Beethoven fitting together 
a symphony and Einstein constructing a hypothesis 
are amazing. The inspiration welling from the sub- 
conscious is molded and polished, examined and ad- 
justed, recast and refurbished, until the edifice so 
slowly erected bears the obvious stamp of exactness 
and of truth. 

In the words of James B. Conant: “Scientific dis- 
covery begins, not in the findings of the laboratory, 
but in the glimpses of the imagination. The true sci- 
entist takes off as the true poet does, not from the 
notes on his desk, but from a hunch, a feel in the 
bones, an intimation.” 
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The artist must always be willing to forsake the 
literal and photographic for the sake of deeper truth. 
This may be thought a basic prerogative of art, but 
the scientist too must choose among various levels of 
trueness as he decides which complexities of an ex- 
periment to ignore. 

No one, save perhaps Balboa’s descendants, worries 
because Keats put the wrong explorer on his peak in 
Darien. After all, the poet was singing about explor- 
ers in general, and Cortez scans. And if Kipling stands 
sometimes condemned, it is because of his outmoded 
preoccupation with empire, not because his geography 
was weak. On the road to Mandalay he picked up 
some of the finest local color ever shipped west of the 
Suez. 

The artist must rely on many aesthetic feelings for 
his value judgments. His response to truth, after a 
certain amount of analysis, is largely instinctive and 
intuitive. Art is meant to be appreciated by the in- 
dividual. The scientist, however, is trained to disso- 
ciate his science from his individuality. He wants to 
find out how the universe would behave if he and all 
others who probe it were removed. Heisenberg with 
his uncertainty principle, Bohr with his complemen- 
tarity, and others, have shown that there well may 
exist no manner of bringing this about. 

With this important conclusion Einstein felt that 
he must disagree. It troubled him until his death. His 
attitude shows that even in science each thinker, no 

(Continued on page 533) 


THE TECHNOLOGY REVIEW 





rtled 
hose 


sons. 
nore 
their 


g at 
with 
e he 
ding 


ther 
nesis 
sub- 

ad- 
> sO 
ness 











ae 











98 Le y\m 





W... the 1950’s some day evoke as many 


nostalgic books, plays, and television shows as 
the 1920's have recently? The decade now 
nearly over will be remembered not only for 
the cold war, bomb tests, and sputniks, but also 
for such activities as are depicted here. These 
photographs show aspects of life at M.I.T. be- 
hind the fagade of academic ceremonies and 
public affairs. They were taken by Gjon Mili, 
27, a Life Magazine photographer, and show 
the Institute in mid-century as many men will 
recall it. 
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BUSINESS IN MOTION 





To aur Cre aguee on Pp yee inden «.. 


Recently, a manufacturer of top-flight motor cars was 

having trouble in producing the escutcheon for the 

front bumper lamps used on his newest model. 
First of all, the breakage of the part was excessively 

high. Secondly, the escutcheon which is drawn at an 

angle, and contains a concave surface on the inside 

presented a problem in that, after buffing, polishing 

and flash plating, the finish pro- 

duced did not exactly match the 

chrome-plated bumper. 


Having worked with this manu- 


of the presses was necessary from that of the setting 
used on the previous material. Breakage was reduced 
to less than 1%. 

Also, after the escutcheons were polished and plated 
and recessed in the bumpers, the finish was found to 
be an excellent match. Here, again, by “fitting the 
metal to the job” Revere’s Technical Advisory Serv- 

ice was able to reduce manufac- 
turing costs while improving the 
quality of the product. 

It is entirely possible that 








facturer in helping him success- 
fully solve other metal-working 
problems, Revere’s Technical Ad- 
visory Service was called on for 
‘consultation. 

The possibility of using Revere 70-30 Brass Strip 
‘was discussed and after a cost analysis, showed its 
complete feasibility. Samples were made up for testing 
on production-line stamping presses. A trial run was 
made and much to the encouragement of all con- 
‘cerned, there was not one “‘breaker”’ in the lot. Switch- 
Hing to this more ductile metal not only resulted in less 


wear on tools, but it was found that little adjustment 








by having Revere’s Technical 
Advisory Service work with 
your engineers, designers, produc- 
tion men, purchasing agents .. . 
individually or collectively .. . 
they can help you, too, realize substantial savings 
such as these. 

And, because practically every industry you can 
name is able to cite similar instances, we suggest that 
no matter what your suppliers ship you, it would be 
a good idea to take them into your confidence and see 
if you cannot make a better product at lower cost by 


specifying exactly the right materials. 


REVERE COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
Executive Offices: 230 Park Avenue, New York 17, N. Y. 
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IN STEP 


with tomorrow's 
stepped-up 


DEMANDS 


INDUSTRIAL FURNACES 


Clean-line Automatic Heat Treating Unit hardles 
heat, quench and draw cycles — all within protective 











Fuel-Fired Melting Furnaces 
— rigid or tilting types, manual 
or power-operated. Included are 
crucible furnaces and dry hearth 
furnaces for melting aluminum 
and other soft metals. 


atmosphere. Ideal for automatic bright harden- 
ing, carbonitriding, carburizing and other 
operations requiring temperatures to 
1850° F. Washer, atmosphere tem- 


pering and unit atmosphere 
generator are available 
for a complete system. 





TALK OF OUR TIMES 


From Geology to the Humanities 

On the sesquicentennial of Miami University, in 
Oxford, Ohio, David A. Shepard, ’26, Executive Vice. 
president and director of the Standard Oil Company 
(New Jersey), and a life member of the M.1.T. Corpo- 
ration, spoke of the dangers of specialization. “Tenta- 
tively, and in all humility,” he offered some suggestions 
for reducing them. Mr. Shepard said in part: 


@ A man may be so wrapped up in his own specialty 
that he becomes somewhat oblivious not only to the 
world about him, but to the larger implications of the 
very work he is doing. We can best minimize these 
dangers, it seems to me, by directing our young people 
toward a balance of interests, toward an awareness 
and grasp of areas of life beyond what will be their 
workaday concerns as adults. . . . 

I recall that in my own days as a student, the at- 
tempt was made in a somewhat arbitrary manner. The 
liberal arts man was required to take a random course 
or two in science and the science student was expected 
to expose himself to a survey course in English litera- 
ture, say, or history. Indeed, at my own alma mater, 
M.I.T., I remember that a budding engineer 30 years 
ago was required to take on both these broad areas of 
knowledge at one and the same time by signing up for 
a course called “English and History.” 

I'm afraid that this approach was not particularly 
effective. A student whose main interest was geology, 
for example, was hardly benefited by a course in 
Elizabethan drama or Eighteenth Century music un- 
less he was fortunate enough to have an enthusiasm 
for these subjects already. . . . 

It has always seemed to me in developing a 
broader range of interests, the best place to start is 
where we are — with our own individual interests, the 
things that come easiest and most naturally to us. A 
man in college who hopes to become a petroleum 
engineer, for example, will normally take courses in 
such subjects as chemistry, geology, and mathematics. 
Through these, perhaps, he can be led to reflect on the 
history of science, on the development of logic from 
the Greeks through the scholastics — modes of thought 
that prepared the way for modern science. . . . 


ce et ee ome 


Vertical Retort Furnaces — 
Removable, sealed retorts make 
it possible to slow-cool a charge 
within protective atmosphere 
while a second retort load is be- 
ing heated. Widely used for car- 
burizing, nitriding and mony 
other heat-treating processes. 


HEVI-DUTY ELECTRIC COMPANY 


MILWAUKEE 1, WISCONSIN 


@ Industrial Furnaces, electric and fuel 
® Dry Type Transformers 
®@ Constant Current Regulators 


As a part of the history of science, such a student 
could be encouraged to ponder the slow progress of 
freedom of expression. From this he might be moved 
to philosophic considerations of the nature of liberty 
and the theory and practice of democracy. Looking 
forward to a career in the petroleum industry, and 
the travel which that often entails, it might be possible 
to awaken his interest in the Spanish or Arabic lan- 
guages, the history of the Middle East, the influence 
of Islam. From the hard core of his specialty, the stu- 
dent might be encouraged to work meaningfully out 
to related subjects. .. . 

The day is past, if indeed it ever existed, when 
science and the humanities could be thought of as sepa- 
rate and opposed — that the one represents material 
considerations only, and the other spiritual. 
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Computing machines aid language research at Ramo -Woo/dridge 
ing a 
tart is 
's, the To formulate rules for automatic language translation is scientific information. These problems are increasing at 
us. A an enormously subtle and complex project. Yet significant an accelerating pace. In this area, as in others, scientists 
oleum progress is being made. During the past year of research and engineers find at Ramo-Wooldridge challenging 
ses in at Ramo-Wooldridge over 60,000 words of Russian text _—_ career opportunities in fields important to the advance of 
1atics. have been translated and analyzed using an electronic human knowledge. The areas of activity listed below are 
yn the computer. From the beginning several hundred syntactic those in which R-W is now engaged and in which open- 
from and semantic rules have been used to remove ambiguities ings also exist: 
ought that are otherwise present in “word for word” translation. Missile electronics systems 
vine | | QU;Brent ampter rogram for automatic ransaton ayaa ado ad ite communications 
ae al . Information processing systems 
ete Apart from the question of translation itself, electronic Anti-submarine warfare 
lentes computers are invaluable for language research. The Air navigation and traffic control 
oking expansion of existing knowledge of the rules of language, Analog and digital computers 
and through statistical analysis, is made practical by mecha- Infrared systems 
ssible nized procedures. A clear symbiosis between linguistics Electronic reconnaissance and countermeasures 
: lan- and computer technology has emerged. Basic and applied physical research 
al Automatic translation research is one of many R-W For a copy of our brochure or other information, write to 
aad activities addressed to problems of communication of Mr. Donald L. Pyke. 
vhen 
sepa- RAMO-WOOLDRIDGE 
erial e P. O. BOX 90534, AIRPORT STATION + LOS ANGELES 45, CALIFORNIA 
a division of Thompson Ramo Wooldridge Inc. 
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If time is an element in the 
operation of your product or 
process, be sure to call in your 

factory-trained HAYDON* Sales 
Engineer. HAYDON Timing 
Motors utilize time, control time, 
master time . . . precisely, quietly... 
bettering performance and 
opening new horizons to product 
and process use. 


Put time to work now by writing 
for the name of your HAYDON 
timing specialist, and for the catalog, 
“Electric Timing Motors, Timing 
Devices and Clock Movements.” 


*Trademark Reg. U.S. Patent Office 
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| AT TORRINGTON | Timing Motors 
and Devices 








DEPT. TR, ELM ST., TORRINGTON, CONN. 


O Send me the name of my HAYDON Sales Engineer. 
O Send me the HAYDON catalog. 4 
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TREND OF AFFAIRS 
(Continued from page 490) 





Dudley A. Buck:1927-1959 


@ Dudley A. Buck, ’52, one of the M.I.T. Department 
of Electrical Engineering’s outstanding young men, 
died in the Winchester Hospital on May 21 after a 
brief illness. 

The Institute of Radio Engineers gave him the 
Browder J. Thompson Memorial Prize in 1957 for his 
paper on the development of the cryotron, the first 
miniature electronic device making use of supercon- 
ductivity at extremely low temperatures. During the 
last two years he carried miniaturization even further, 
by seeking to make cross-film cryotrons with dimen- 
sions of only a few millionths of an inch. Last year he 
won honorable mention in Eta Kappa Nu’s selection 
of the Outstanding Young Electrical Engineer. 

Born in San Francisco, he was graduated from the 
University of Washington and served two years in the 
United States Navy before coming to M.I.T. Here he 
received both his master’s and doctor's degrees. He 
became a research assistant in 1950, an instructor in 
1955, and assistant professor of electrical engineering 
in 1958. He was active in church and community af- 
fairs in Wilmington, Mass. He is survived by his wife, 
Jacqueline Wray Buck, and three children, Carolyn, 
Douglas, and David. 


Alvin Sloane:1901-1959 


@ Alvin Sloane, 35, a member of the teaching staff 
at M.LT. for 30 years, died on May 25, after a brief 
illness. He began his service to the Institute as an in- 
structor in mechanical engineering, became an assist- 
ant professor in 1936, and associate professor of ap- 
plied mechanics in 1942. In May, 1958, he was named 
secretary of the Faculty. 

Professor Sloane was the author of several books, 
including Engineering Kinematics and Mechanics of 
Materials, and a member of the American Society for 
Engineering Education. He also did consulting work 
on graphical solutions, designer’s charts, and the de- 
sign of mechanisms and machines for various firms. 

Born in Dorchester, Mass., he was graduated from 
Tufts College in 1921. His home was in Newton, 
Mass. He is survived by his widow, Florence Gold- 
berg Sloane, and two sons, Arthur, of Cleveland, and 
Robert, of New York City. 


Excellence in Teaching 

@ Five Alumni received awards of $500 each last 
month for “excellence in teaching,” from Gordon S. 
Brown, ’31, the newly appointed Dean of the School 
of Engineering at M.I.T. They were Abraham Bers, ’55, 
Ronald J. Massa, 56, Jack L. Rosenfeld, ‘56, Jose M. 
Borrego Larralde, 57, and John P. Penhune, ’57. All 
are in the Department of Electrical Engineering and 
headed for the teaching profession. Provisions for four 
of the awards were made in 1957 by a grant from the 
Television Shares Management Corporation, and a 
fifth award this year was arranged by Robert C. 
Sprague, '23, of the Sprague Electric Company. 

(Continued on page 514) 
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TRAVEL SERVICES FOR YOU AND YOUR INVESTMENTS 


If you are planning a trip or an extended vaca- 
tion, there are many ways we can serve you. 

We can provide letters of credit and travelers 
cheques. 

We can furnish letters of introduction to our 
correspondent banks in the places you plan to 
visit, and information about exchange rates in 
countries overseas. 

We can protect your valuables and important 
papers in our safety deposit vaults. 


BP PORE BA 










* a mt — <P 
RES 


you're welcome at 


MRE Nex a FC EE BS 


Whatever your banking or trust needs, 


SECOND BANK-STATE STREET 
Trust Company 


> ae 


We can provide take-care-of services for your in- 
vestments. Our Booklet “‘Agency Service — Ex- 
perienced Management for Your Investments’”’ has 
helped many people in their consideration of this 
important matter. If you are interested, we will be 
glad to send you a copy of ‘‘ Agency Service’’— no 
obligation, of course. 

Why not take advantage of our varied travel 
services? We would welcome the opportunity. 





HEAD OFFICE: 
111 FRANKLIN STREET 


Richmond 2-4500 
Boston, Massachusetts 





Member Federal Reserve System » Member Federal Deposit Insurance Corporation 
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MIT GRADUATES AT ALLIED RESEARCH ASSOCIATES 


Name 
Robert P. Bartlett 


Wallace P. Boquist 
Roland J. Boucher 
Claude W. Brenner 


William B. Bryant 
Carolus M. Cobb 


Robert C. Copeland 
Daniel J. Fink 


Gilbert Fryklund 
Arnold H. Glaser 
William D. Green, Jr. 


David C. Knodel 


Phillip Koch 
Lawrence Levy 
Robert Linde 

Philip Marshall 
James J. Mcinnis 
Roger W. Milligan 
Arthur S. Obermayer 
Arthur C. S. Roberts 
Leopold J. Rossbach 
John Rossettos 


Melvin Rubin 
Richard Rubino 
Calvin Y. Sing 
Robert 8B. Smith 


Thomas B. Smith 
Joseph W. Stevens 


John Stewart 
Robert A. Summers 


Raymond Wexler 
Ann C. Wilfert 
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Degree & Course 
SB, VI 


SB, IX-A 
SM, XVI 


SB, XVI 
SM, XVI 


SB, XVI 
ScD, XVI 


SB, V 
PhD, V 


SM, XIX 


SB, XVI 
SM, XVI 


SB, XVI 
ScD, XIX 


SB, II 
SM 


SB, XVI 
SM, XVI 


SB, Vill 

SM, XVI 

SB, VI 

SM, Il 

SB, VI 

SB, XVI 

PhD, V 

SB, XVI 

SB, SM, VI-A 


SB, XVI 
SM, XVI 


SM, | 
SB, XIV 
SM, XVI 


SB, IX-A 
SM, XIX 


SB, VI 


SB, XVI 
SM, XVI 


SB, XVI 


SM, XVI 
ScD, XVI 


SM, XVI 


SB, Vill 
SB, Ill 


Year 
1955 


1954 
1939 


1947 
1948 


1943 
1955 


1944 
1951 


1957 


1948 
1949 


1957 
1952 


1943 
1949 


1947 
1951 


1956 
1948 
1957 
1955 
1959 
1950 
1956 
1947 
1950 


1955 
1956 


1951 
1952 
1954 


1944 
1951 


1955 


1953 
1959 


1953 


1946 
1954 


1939 


1953 
1958 


Position 
Staff Engineer 


Staff Physicist 
Senior Meteorologist 
Chief Project Engineer 


Senior Project Engineer 
Senior Project Chemist 


Research Meteorologist 
Chief Engineer 


Research Engineer 
Chief Project Scientist 
Chief Project Engineer 


Chief Project Engineer 


Research Physicist 
President 

Research Engineer 
Staff Engineer 
Research Engineer 
Staff Engineer 

Senior Project Scientist 
Senior Engineer 

Senior Engineer 
Research Engineer 


Senior Engineer 
Personnel Manager 
Senior Engineer 
Research Meteorologist 


Senior Engineer 
Staff Engineer 


Staff Engineer 
Chief Project Engineer 


Senior Meteorologist 
Staff Physicist 





TREND OF AFFAIRS 
(Continued from page 512) 


Lowell Institute Graduates 


® During the Lowell Institute School's 55th gradua- 
tion exercises, in Huntington Hall on May 21, Ralph 
Lowell, trustee of the Lowell Institute and a life 
member of the M.I.T. Corporation, presented more 
than 125 certificates and diplomas to men who have 
studied in this evening school conducted under M.LT. 
auspices. 

Its Director for 17 years, Professor Arthur L. Town- 
send, 13, yielded the chair on this occasion to three 
members of its faculty: Ralph G. Adams, ’11, Director 
of the day division of the Franklin Technical Insti- 
tute; Carlton E. Tucker, 718. Professor of Electrical 
Engineering at M.I.T.; and Raymond D. Douglass, 
31, Professor of Mathematics at M.I.T. 

Both C. Stark Draper, ’26, whose titles truly are 
too numerous to list, and William T. Alexander, Dean 
of the School of Engineering at Northeastern Univer- 
sity, addressed the graduates. Professor Draper em- 
phasized the importance of practical as well as theo- 
retical knowledge, and Dean Alexander stressed the 
responsibilities of educated citizens. 

“The two essential elements of professionalism,” 
said Dean Alexander, “are technical proficiency and, 
equally important, a service motive. It is all too com- 
mon for people to think in collective terms and say 
that ‘business, or ‘education,’ or ‘the government,’ or 
‘the city’ should do certain things. It is you and I, and 
all the rest of us, as individuals, working through these 
collective groups, who should take the initiative and 
responsibility for needed action.” 

William J. Geddis, President of the Lowell Institute 
School's Alumni Association, urged the graduates to 
join this organization, and presented the Charles 
Francis Park silver medal to the outstanding student, 
Daniel D. Murphy, a member of the staff of the 
Electronics Corporation of America. 

Earlier, Mr. Lowell was host to the faculty of the 
school and some of its friends at a dinner in the 
M.1L.T. Faculty Club. 


A Psychiatrist from Wellesley 


@ Dr. Benson R. Snyder will join the M.I.T. Medical 
Department this summer as psychiatrist-in-chief. Now 
36, Dr. Snyder has an impressive record: After study- 
ing at Bard College, Columbia Unniversity, and the 
University of Pennsylvania, he received his M.D. from 
New York University, interned at University of Chi- 
cago clinics, and was an assistant resident in psychiatry 
at Cincinnati General Hospital. He is now on the staff 
of Beth Israel Hospital and maintains an office in 
Boston. 

During the Korean War, Dr. Snyder was a captain 
in the U.S. Air Force, stationed at Westover Air Force 
Base as chief psychiatrist. Since 1953, he has been an 
assistant psychiatrist at Harvard and in charge of the 
psychiatric program at Wellesley College. 

(Continued on page 516) 
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titute One of many challenging programs under investigation at Allied Research, an organization that daily is 
tes to confronted with problems on the frontiers of knowledge. @ Significant of this company’s standing in 
harles the ICBM field, just one of its many areas of interest, is its recent selection to participate in the nation’s 
ident, new and vital GLIPAR program (Guide Line Identification Program for Anti-Missile Research) for the 
f the development of new concepts in anti-ICBM devices. @ Because of the broad interests and capabilities of 
this organization, equally vital pioneering work is now being conducted in mass sorting of similarly . 
f the colored materials . . . radiation monitoring methods and equipment . . . physiological measurement of 
1 the blood pressure in an accelerated environment . . . airline operations analysis . . . vibration isolation of 
missile guidance and control systems... nuclear weapons effects on aircraft and crews... weapon 
systems analysis . . . radar and satellite meteorology . . . to mention a few diversified projects. @ This 
challenging work is performed by scientists and engineers who have at their disposal completely equipped 
: laboratory, testing and production facilities. @ The rapid advancement of technology in all the fields 
‘dical of science and engineering has opened the door to unlimited opportunities. @ If you are dedicated to 
Now , , 
working on the frontiers of knowledge in a thoroughly professional atmosphere, with excellent salaries 
tudy- and benefits, and with the promise of a future limited only by your imagination and effort . . . consider 
1 the te 
the opportunities at Allied Research, where... 
from 
Chi- 6“ 2 a 4 ee ” 
na ...‘today is the time for tomorrow’s ideas. 
pore AERODYNAMICS / APPLIED MECHANICS / AIRCRAFT OPERATIONS / CHEMISTRY 
in ELECTRONICS AND INSTRUMENTATION / METEOROLOGY / PHYSICS RESEARCH 
PROPULSION / SYSTEMS ENGINEERING / VIBRATIONS / WEAPONS EFFECTS 
tain WEAPON SYSTEMS ANALYSIS 
‘orce 
n an y/ 
the ” ALLIED RESEARCH ASSOCIATES, INC. 
43 Leon Street, Boston, Massachusetts—G Arrison 7-2434 
| A subsidiary of VERTOL AIRCRAFT CORPORATION 
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TREND OF AFFAIRS 


(Continued from page 514) 





Reports to the Alumni Council 


® At its final meeting this spring, in the Faculty Club 
on May 25, the M.I.T. Alumni Council heard many 
figures—regarding the Alumni Association, the 
Alumni Fund, tuition and leans to students, and the 
education of earth scientists. The principal speaker, 
Robert R. Shrock, Professor of Geology and Head of 
the Department of Geology and Geophysics, dealt 
with the supply of earth scientists and the plans of 
the new Center for Earth Sciences at the Institute. 

The gift from Cecil H. Green, ’23, and Mrs. Green 
of Dallas, announced earlier this spring, will be used 
for a new building on the campus for this center. 
Research and instruction in such fields as geophysics, 
geochemistry, meteorology, and oceanography will be 
integrated and unified here, and Professor Shrock 
hopes 50 per cent more students who are well 
grounded in mathematics, physics, and chemistry will 
become interested in advanced work that will increase 
men’s knowledge of their physical environment of land, 
sea, and air. 

Thomas P. Pitré, Associate Dean of Students and 
Director of Student Aid, spoke briefly on the tuition 
increases effective in 1960 and the credit plan to be 
started this fall. This credit will be available to all 
United States citizens in good standing at the Institute, 


and will permit payment of part of the tuition at six. 
month intervals over a 10-year period. The Technology 
Loan Fund, M.LT. scholarships, and employment op- 
portunities also will be expanded. 

Edwin D. Ryer, 20, chairman of the Alumni Fund 
Board, reported that this was the best year the Fund 
ever has had. An amendment to the Alumni Associa- 
tion bylaws which will add a member to the Board 
and provide for greater rotation of its membership 
was explained and will be acted on this fall. 

The Alumni Association’s Executive Committee, on 
the recommendation of the Audit and Budget Com- 
mittee, has approved a budget of $109,876 for the 
fiscal year 1959-1960. Operating disbursements this 
year will be less than provided for in the budget, and 
the remainder will be returned to the Alumni Fund. 

A third Alumni Officers’ Conference, for Class and 
Club Officers, Educational Counselors, Alumni Fund 
Class Agents, Special Gifts Chairmen, and Regional 
Solicitation Chairmen, will be held in Cambridge next 
September 11 and 12, and be followed by a similar 
meeting in Chicago on October 3 for alumni officers 
in the Midwest. 

Andrew D. Fuller, ’95, read resolutions occasioned 
by the death of George Owen, ’94; Samuel C. Pres. 
cott, 94, proposed Mrs. Julius A. Stratton for honorary 
membership in the Alumni Association; and William 
L. Taggart, Jr., 27, announced plans for the inaugura- 
tion of President Stratton on Alumni Day. John J. 
Wilson, ’29, President of the Association, presided, and 
146 members and guests attended this meeting. 

(Continued on page 518) 
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Manufacturer of the World’s Only Com- 
plete Line of Carbide-Tipped Masonry Bits, 
Cyclo-Core Portable Drilling Machines and 
Carbide-Tipped Form Tools designed and 
developed for specific industries. 


CARBIDE FORM TOOLS 


Specialist in the Manufacture of intricate Car- 
bide-Tipped Form Tools for Electronics, Bear- 
ings, Radio Tubes, Jet Engines, Guided Missiles, 


NS BERNARP L. CHAPIN, President 
uit} cone’ a Class of 1923 








Course XV 
DRILLING MACHINES 
For drilling in concrete — 
with or without reinforcing 
rods — Horizontally or Ver- 
tically 
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CARBIDE-FORM 
TOOLS 


THE TECHNOLOGY REVIEW 








ju 


et, and 
und, 
ass and 


morary 
Villiam 
1ugura- 
John J. 
-d, and 


JULY, 1959 


New Electric Generating Station for Memphis 
Equipped with Phelps Dodge Condenser Tubes! 


The new Thos. H. Allen Electric Generating 
Station of the Memphis Light, Gas & Water 
Division, City of Memphis, Tenn., is designed to 
answer the need for increased electric power in 
Memphis and surrounding Shelby County. This 
mammoth plant, designed by Burns and Roe, 
Inc., and constructed under their supervision, 
has three hydrogen-cooled turbine generators 
and three multiple-pass condensers, with a new 
capability of 812,500 kilowatts. 

Within the condensers are more than 298 
miles of Phelps Dodge Admiralty condenser 


tubes, weighing about a million pounds. These 
30-foot-long tubes help each unit condense steam 
from the generators at the rate of over one 
million pounds per hour. Each condenser has a 
heat transfer-rate of 980 BTU per pound of 
condensed steam. 

Phelps Dodge condenser tubes are known for 
lasting quality and expert workmanship in indus- 
tries using heat transfer equipment. This repu- 
tation has made Phelps Dodge a leading manu- 
facturer of copper and copper-alloy tubes for the 
fabricators of condensers and heat exchangers. 


PHELPS DODGE COPPER PRODUCTS 


CORPORATION 


300 Park Avenue, New York 22, N.Y. 
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MODEL 22-8 TORQUE MOTOR 
WEIGHT 214 OUNCES 
patent applied for 


HIGH TEMPERATURE 
RADIATION RESISTANT 
TORQUE MOTORS 


The new high temperature construc- 
tion is available in four sizes of torque 
motors. The all-welded construction 
assures dependable performance un- 
der adverse conditions of vibration, 
shock and environmental temperatures 
to 800° F. 


The design is simple and rugged. Al 
motors must pass rigid acceptance 
tests, and a certified calibration curve 
is supplied with each motor. Atchley 
motors are offered in four sizes, with 
maximum force outputs from 1.5 to 
13 pounds. 


For more information, write for data 
file TR-814-1. 


Raymond fttchley, Inc. 
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TREND OF AFFAIRS 


(Continued from page 516) 





New Awards for Students 


@ Two new awards were made at the M.I.T. Awards 
Convocation this spring; the Robert T. Haslam Cup, 
which went to Harold E. Gilliland, 59, for showing 
outstanding promise in chemical engineering; and a 
$250 prize donated by the Blonder-Tongue Research 
Laboratories, which went to Roger G. Mark, ’60, for 
the potential he had demonstrated in electronics. 

An Awards Convocation has been held annually 
since 1953, when the Boston Stein Club provided for 
prizes in honor of Karl Taylor Compton. These awards 
went this time to William D. Putt, 59, Gustave M. 
Solomons, Jr., ‘60, Charles O. Staples, ‘59, Gerard J. 
Stephenson, Jr., ‘59, the Alpha Chi chapter of Alpha 
Phi Omega, and the International Program and 
Public Relations Committees of the Institute Commit- 
tee. 

Many other honors were bestowed at the same 
time. One provided by the American Society of Swed- 
ish Engineers went to John W. Poduska, ’59, and the 
Clifford Award for the outstanding athlete of the year 
was won by Paul H. Ekberg, ‘59. 


Undergraduate Honors 


@ Winners of undergraduate honors listed in the 
1959 commencement program and not reported else- 
where in The Review this month were: 

Ingar F.. Andersen, the Silent Hoist and Crane Com- 
pany materials handling award; Philip J. Hauptman, 
Richard W. Becker, and Robert E. Hillman, the Sam- 
uel W. Stratton debating prizes; Milton L. Lavin and 
Paul G. Savage, the James Means memorial award to 
seniors showing highest professional promise in aero- 
nautical engineering; Kent Kresa, the Henry Webb 
Salisbury memorial award for outstanding work in 
aeronautical engineering; John H. Beynon, Douglas 
G. MacDuff, and Franklyn Williams, the architectural 
prizes; John L. Cutcliffe, the Ross F. Tucker and 
Walter C. Voss award for outstanding promise in 
building engineering and construction; Adrian R. Reti, 
the Roger Defriez Hunneman prize for originality in 
chemical engineering; and William V. Duggan, the 
American Bureau of Shipping prize for scholarship. 

(Continued on page 520) 









“Precision-Gauged” 
HAIRSPRINGS 
More than 25 years’ experi- 
ence making all types of hair- 
springs for critical instrument 
applications. High volume 
production with absolute uni 
formity 


PRECISION PRODUCTS COMPANY INC OF WALTHAM 


WALTHAM 54 e ° MASSACHUSETTS 
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So Far, 
BUT 


— what if a fire, an explo- 
sion, or the breakdown of 
essential equipment should 
close your plant for several 


weeks? 









































In such a case that attractive upward climb on your 
income chart might take a very sudden plunge. 

You'll notice, however, that we said might. If you 
have properly designed fire, boiler, and machinery in- 
surance coverage, a shutdown from any of the above- 
mentioned causes would have little effect on the financial 
status of your business. 

With adequate coverage you'd have the assurance 
that not only would your direct-damage losses be taken 


_ care of, but, in addition, you could collect for the money 


lost in profits by your company and for your continuing 
expenses during any such accident-caused shutdown. 


But indemnity is only part of the picture. Even 
though you may completely recover your financial 
losses, a plant shutdown still retards industrial progress, 
increases unemployment, and may weaken your com- 
petitive position, Not to have any accidents at all is 
better for you as well as for us. And that is why labora- 
tory studies, careful inspections, and complete loss- 
and to 





prevention programs are so important to us 
you. 

Surely your plant deserves this kind of loss preven- 
tion and your business this kind of financial protection, 
We'll gladly furnish details. 


Boston Manufacturers Mutual and 


Mutual Boiler and Machinery Insurance Companies 
225 Wyman Street, Waltham, Massachusetts 


M. B. DALTON 15 G. M. RODDY ’31 R. H. ROBINS '50 
G. A. SHATTUCK ’'22 R. HARRIS '37 F. J. BUMPUS '51 
W. W. K. FREEMAN '22 R. L. JOHNSON '38 J. L. GANGER '51 
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REQUEST 
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Whitman A. Richards '53 


Arklay S. Richards '19 


Arklay S. Kichards Coy nc 


Manufacturers since 1938 
4 Winchester Street 
NEWTON HIGHLANDS 61, MASS. 
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PIPE PILING 
& ACCESSORIES 
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FABRICATION 


ALBERT 


PIPE SUPPLY CO INC 


101 VARICK AVENUE 
BROOKLYN 37, N. Y 
tel: HYacintn 7-4900 











520 





TREND OF AFFAIRS 


(Continued from page 518) 


The Luis de Florez Awards 


@ For the second time, Admiral Luis de Florez, ‘11, 
presented awards this spring to M.L.T. students who 
had shown outstanding ingenuity in design projects. 
Seven Mechanical Engineering students received these 
awards, and the top prize of $500 went to George 
Luedeke, Jr., 59, for designing a compact, portable, 
and inexpensive microfilm reader. The others were: 

Philip E. Nimmo, 3d, 59, who designed a machine 
to tie bows in ribbons as fast as five men can do such 
work in the factory where his father works. The ma- 
chine forms 18 loops at once, then staples and ejects 
completed bows. 

Peter J. Luchini, Jr., and Laird E. Johnston, 59, 
who worked with Dr. on is DeLorme, orthopedic 
surgeon at the Massachusetts General Hospital, and 
designed and built a device for fitting braces on pa- 
tients. This flexible, fitting brace will be helpful to 
doctors in work now done by trial and error. 

Jorge R. Fuchs, 61, who designed a machine to 
demonstrate the laws of planetary motion that govern 
satellites; William R. Ferrell, 60, whose machine dem- 
onstrates the relation between curves such as those in 
meshing gear teeth, and Raymond H. Laub, 60, who 
built a machine that demonstrates wave motions in 
solid materials. 

(Continued on page 


522) 
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TREND OF AFFAIRS 
(Continued from page 520) 





Scientists and Soldiers 

@ At the R.O.T.C. Commissioning Exercises in Kresge 
Auditorium on June 11, Major General James McCor- 
mack, ’37, stressed the special responsibilities of those 
scientists and engineers who take up the profession 
of arms. Their recommendations affect public policies, 
he pointed out, and the need for communication both 
between professions and with the public is great, but 
there are differences as well as similarities in the 
thinking and goals of the scientist and the soldier. The 
scientist, he explained, is inherently a nonconformist, 
who measures his achievements by the changes he 
brings about, whereas the soldier’s role is that of a 
preserver of the status quo. General McCormack then 
introduced spokesmen for the armed services. 

Major General Kenneth P. Bergquist, Commander 
of the Air Defense Systems Integration Division at 
the L. G. Hanscom Field, predicted that the decisive 
weapons of the future will be aero-space weapons and 
stressed the importance of reducing the “lead time” 
between their conception and availability. Rear Ad- 
miral Carl F. Espe, Commandant of the First Naval 
District, also emphasized the rapidity of change. 
Brigadier General Alden K. Sibley, of the U. S. Army 
Engineer Division in New England, reviewed com- 
munism’s territorial gains and the basic discoveries in 
physics which preceded thermonuclear weapons. Our 


record as gadgeteers' is more impressive than in pure 
science, he concluded, and we must think hard to 
survive in a nuclear age. 

Sixty-nine members of the M.LT. Class of 1959 re- 
ceived commissions in the U.S. Army and Air Force 
Reserve at this ceremony, and 32 others were cited 
to receive commissions upon completion of military 
or academic requirements this summer. One of several 
distinguished military graduates, Kenneth I. Kawano, 
is accepting a Regular Army commission; another, 
Richard J. Talbot, has been selected for appointment 
in the Regular Air Force. Two of the men will enter 
pilot training on call to active duty. Others will enter 
the Air Force with engineering specialties, and many 
will be in the Army's Corps of Engineers, Signal 
Corps, Chemical Corps, Ordnance Corps, and Quar- 
termaster Corps. 

Colonel Frederic H. Fairchild, Professor of Air 
Science, administered the oath of office. The Reverend 
J. Edward Nugent gave the invocation, and the bene- 
diction was given by Rabbi Herman Pollack. The 
Needham High School Band provided music. 


Blind Graduate Student Honored 

@ James R. Slagle, 57, an M.L.T. graduate student, 
was one of four blind college students who received 
$500 awards from President Eisenhower this spring 
for outstanding scholastic achievement. Mr. Slagle is 
a staff associate at Lincoln Laboratory and has been 
working on methods of programming a computer to 
solve problems in calculus. 

(Concluded on page 524) 
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TREND OF AFFAIRS 


(Concluded from page 522) 


The Engineering Teacher’s Problem 


@ Harold L. Hazen, 24, Dean of the Graduate School 
at M.L.T., told the professors attending this summer's 
meeting of the American Society for Engineering Edu- 
cation that their lives must be increasingly like those 
of students, because engineering has become so dy- 
namic that in a new sense learning itself must be con- 
tinuous and dynamic throughout an engineer’s life. 

“We must accept as an obvious working assump- 
tion,” Dean Hazen explained, “that our student today 
will have to learn at least one and probably several 
new fields during his professional life. Many of these 
will be fields about which we know nothing today, or 
which are at best in their embryonic stages, obscurely 
tucked away in a research laboratory where no one 
has as yet visualized their impact on the world of 
affairs a decade hence.” 

This means, he continued, that teachers must em- 
phasize that “learning of fundamental science and its 
application is less an end in itself than an example, 
a trial run, an exercise in the learning process, which 
must be an integral part of active professional life 
in the future.” To do this well, the teachers must 
“repeatedly experience the learning process. 

“One way of achieving this continuing growth is 
through personal contributions to new knowledge — 


research,” he observed. “Unquestionably, faculty mem. 
bers will also have to participate much more exten. 
sively in various types of formally organized study, 
Intensive summer programs will play an increasingly 
important role. Personal study must occupy more of 
the professor's time. 

“All of this, in turn, places heavier and heavier de. 
mands upon the intellectual qualities and attainments 
of our future engineering faculties.” 

Dean Hazen spoke at the opening session of the 
engineering educators’ convention on the campuses of 
the University of Pittsburgh and Carnegie Institute of 
Technology. 


The M.1.T. Photographers 


@ Two of the Institute’s busiest men on commence- 
ment weekend were John Ralph Jackman and Robert 
C. Lyon of the Photographic Service Office, who took 
many of the photographs in this and other issues ot 
The Review this year. 

Both are from Maine, and both gave up businesses 
of their own to work for M.I.T. Mr. Jackman has been 
on the staff since 1936, Mr. Lyon since 1957. 

Much of their work is done in laboratories, making 
photographic records of experimental set-ups for tech- 
nical reports. The toughest assignment of this kind 
that they can recall was to photograph in action the 
centrifuge used by the Instrumentation Laboratory to 
test inertial guidance equipment for space vehicles. 
Their toughest assignment for The Review this year - 
made so by the weather — was to photograph the in- 
auguration of President Stratton. 








WILLIAM L. COLLINS, '12 


Course XI 


| Engineer — Contractor 


Hornell e New York 





524 


THE TECHNOLOGY REVIEW 





Ity mem- 
re exten- 
d study, 
reasingly 
more of 


avier de. 
ainments 


1 of the 
puses of 
titute of 


nmence- 
| Robert 
‘ho took 
ssues ot 


isinesses 
as been 


making 
or tech- 
vis kind 
tion the 
atory to 
vehicles. 
| year -— 
the in- 


“VIEW 





JULY, 1959 











LOOMIS-SAYLES MUTUAL FUND 


INCORPORATED 


A Managed Open-end Investment Company 


MAURICE T. FREEMAN, President and Director—M.1.T. 1925 
JAMES A. MORTON, Director — M.1.T. 1930 








Shares are sold at Net Asset Value 
with No Selling Commissions added 


through the offices of 


LOOMIS, SAYLES & COMPANY 


INCORPORATED 


140 Federal Street, Boston 10 








Other offices in 


New York Philadelphia 
Detroit Washington, D. C. Chicago 
Milwaukee San Francisco Los Angeles 




















GREETINGS TO PRESIDENT STRATTON 
(Continued from page 484) 


organization, to lift from his shoulders a thousand 
burdens, without losing the spirit of his guidance. It 
also calls for smooth functioning of the body which 
carries the ultimate responsibility to which he re- 
ports, the Corporation. With Jay Stratton leading 
us, with the support of every member of his team, 
and with Jim Killian at last coming back into our 
midst as full-time Chairman of the Corporation, we 
can look forward to a future in which organization is 
sound and complete. 

“I can testify from personal experience, having 
just been promoted up and out, that we most cer- 
tainly will need a full-time Chairman and a vigorous 
one, as well as a President who is a scholar, a gentle- 
man, and an effective a:ministrator. God bless you 
both. In your competent hands, M.I.T. will now 
proceed to still greater heights of service and distinc- 
tion.” 

From the University of Washington 

President Charles E. Odegaard of the University of 
Washington, where Dr. Stratton began his college 
work, then described the new President’s native land. 
“Dr. Stratton,” he said, “was born in Seattle and raised 
on the western shore of Lake Washington, where one 
looks eastward to the wooded shores on the eastern 
side, the forested hills beyond, the snow-capped 
peaks of the Cascades marching southward, until 
they bring the eyes to rest on the awesome majesty 





Dean E. P. Brooks, °17, chairman of the arrangements com- 
mittee, was overtaken by the photographers while talking to 
Vannevar Bush, °16 (left), on the afternoon of inauguration 
day at the Institute. 


of The Mountain — to those of you who have not seen 

it, Mount Rainier. Not so long ago this area was 

covered with a virgin forest, and Dr. Stratton remem- 

bers when the far shore of the lake was not part of 

suburban Seattle, as it is today, but woods and forests. 
(Continued on page 528) 
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‘a was 
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yart of 
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4. Will they assure you of prompt and 
fair treatment if loss occurs, because 
their Policyholder-Members have col- 
lected their losses promptly and equi- 
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GREETINGS. TO PRESIDENT STRATTON 
(Continued from page 526) 


A few days ago indeed, I met a retired member of 
the University staff who told me how he had hunted 
deer on the wooded slopes of Lake Washington sey. 
eral miles north of Dr. Stratton’s boyhood home, in an 
area which since 1895 has included the campus of 
the University of Washington. The old gentleman 
was only a sprightly 94. 

“It is this same area which has thundered back 
from its hillsides the roar of the jet age as scientists 
and engineers have maneuvered us into the era by 
which a commercial-type airliner, two weeks ago, 
brought Rome within 11 hours of Seattle and London 
only nine and one-half hours away. Indeed this area 
of the Pacific Northwest, which may seem remote to 
those who have not been privileged to enjoy it, 
proved to be only 30 minutes away from London for 
those who made the flight, thanks to our human cus- 
tom of shifting the clock to accommodate the sun. 

“Only a spirit of inventiveness and enterprise and 
the commitment to energy and action could bring a 
primeval past so rapidly into the frontier of the space 
age. Something of this inheritance from the North- 
west must have come with Dr. Stratton when, on 
completion of his schooling in Seattle and the first 
year of college work at the University of Washington, 
he headed for further training east to M.I.T. and 
then to Zurich. It finds expression in his creative 
contribution subsequently to science and the nation 
on this campus. It will surely assert itself in the years 
which still lie ahead.” 


From Switzerland 


More about Dr. Stratton’s education was reported 
by Claude Seippel, Vice-president of the Board of 
the Swiss Federal Institute of Technology at Zurich, 
who recalled that: 

“Julius Adams Stratton decided in 1926 to go 
abroad to extend his studies. That he selected Zurich 
is today a subject of great pride to our school. His 
teachers were the mathematician Weyl, the physi- 
cists Debye and Scherrer. The 10th of November, 
1927, J. A. Stratton handed in his thesis. It was 
written in good German. His subject dealt with the 
very early application of the newly discovered wave 
mechanics to explain the scattering of x-rays by 
hydrogen. 

“Dr. Stratton was described to me by people who 
knew him in Zurich as a man of outstanding charm. 
I have had ample opportunity to see these last three 
days how true they spoke. Besides studying he got 
acquainted with our mountains; he climbed them on 
skis in the company of Professor Scherrer. This, in 
our view, makes him a complete man and adds, of 
course, to the sympathy and prestige he will enjoy 
in Switzerland. 

“The tradition of young scientists to travel and 
offer their services to foreign countries is a bright 
spot in today’s political situation. I believe that M.LT. 
as well as the Swiss Federal Institute, though being 
essentially national in their character, reserve a door 
wide open to international exchange. About 11 per 


(Concluded on page 530) 
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sl. His ac a € Ol er very hot gas. Frequently, this heat-laden gas is used to generate 
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GREETINGS TO PRESIDENT STRATTON 


(Concluded from page 528) 


cent of the students at M.I.T., even more in Zurich, 
are foreigners and I must say that if Zurich had lim. 
ited the choice of its teachers to Swiss alone, it would 
have been deprived of many great names — Wey| 
and Debye, for instance. It is gratifying that Dr. 
Stratton is giving support to this openness to inter. 
national exchange by his personal example.” 


From Harvard 

President Nathan M. Pusey of Harvard University 
was the final speaker. He foresaw a continuance of the 
“University of Cambridge” in the cordial collabora- 
tion between M.I.T. and Harvard which has been 
achieved by an intellectual federation. “We rejoice 
with you,” he declared, “that you have chosen Dr. 
Stratton as your leader.” 

From the auditorium, the guests then proceeded 
to Rockwell Cage where 2,300 were served lunch. 
The unpleasant weather, which began before and 
lasted long after the inauguration, had failed really 
to put a damper on the enthusiasm and excitement of 
the Institute’s family. 


Representatives of the Corporation 


@ Members of the M.I.T. Corporation present for the 
inauguration of President Stratton were: 
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Dwight C. Arnold, ’27 
James M. Barker, "07 
James P. Baxter, 3d 
Walter J. Beadle, "17 
Horatio L. Bond, ’23 
Lloyd D. Brace 

Thomas D’A. Brophy, °16 


Walter Humphreys, ‘97 
B. Edwin Hutchinson, ‘09 
Owen B. Kiernan 

James R. Killian, Jr., 26 
Augustus B. Kinzel, ‘21 
Ralph Lowell 

James McCormack, °37 


Theodore T. Miller, ’22 
H. B. Richmond, ’14 
Donaid F. Carpenter, ’22 Gilbert M. Roddy, ’31 
Charles A. Chayne, °19 David A. Shepard, ’26 
Francis J. Chesterman, 05 William J. Sherry, ’21 
Marshall B. Dalton, ’15 Alfred P. Sloan, Jr., ’95 
Thomas C. Desmond, ’09 Joseph J. Snyder, "44 
Bradley Dewey, ‘09 Robert C. Sprague, 23 
Ray P. Dinsmore, *14 William L. Stewart, Jr., '2: 
Hugh S. Ferguson, ’23 John J. Wilson, ’29 
Edward J. Hanley, ’24 Robert E. Wilson, '16 
Robert T. Haslam, *11 Clarence L. A. Wynd, ’2 


Vannevar Bush, *16 
Thomas D. Cabot 
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The Inauguration Committee 


w E. P. Brooks, 17, Dean of the School of Industrial 
Management, was chairman of the committee on ar- 
rangements for the inauguration of President Stratton. 
Its members were Albert Bush-Brown, Robert M. 
Kimball, ’33, Gilbert M. Roddy, 31, Donald P. Sever- 
ance, “38, Gerard J. Stephenson, Jr., 59, Philip A. 
Stoddard, °40, William L. Taggart, Jr., ’27, and 
B. Alden Thresher, *20. 

Assisting this committee were John Ayer, John E. 
Burchard, ’23, Harvey Burstein, William H. Carlisle, 
Jr., 28, Frank H. Conant, Miles P. Cowen, D. Hugh 
Darden, James G. Kelso, Klaus Liepmann, John I. Mat- 
till, Walter L. Milne, James Murphy, John W. Sheetz, 
3d, 42, Donald Whiston, ’32, and Francis E. Wylie. 
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THE SCIENTIST AS AN ARTIST 
(Continued from page 504) 


matter how great, is finally led by aesthetic consider- 
ations. After almost a score of years of argument with 
Bohr, Einstein said of Bohr’s position: “To believe 
this is logically possible without contradiction, but it 
is so very contradictory to my scientific instinct that I 
cannot forego the search for a more complete con- 
ception.” Though the greatest scientist of many a 
century is speaking, surely this is an artist. 

This “conference at the summit” (for Bohr inherited 
Einstein's mantle of “greatest living scientist”) was a 
very gentle series of discussions. The humor, the 
courtesy, and the mutual esteem of the two partici- 
pants kept it far from the realm of controversy. When- 
ever the pair could get together they discussed 
complementarity and causality and the effect of an 
observer on what he was trying to see in the world of 
atoms. The tiniest particles cannot be expected to 
remain uninfluenced by the light waves used to ob- 
serve them; who then can say how they behave when 
unobserved? Thus, said Bohr with Heisenberg, some 
of our “common sense” conclusions about individual 
atomic occurrences are surely erroneous. 

Einstein, while agreeing with Bohr as to logic, could 
not bring himself to this point of view, and tried end- 
lessly for some way around the difficulty. He would 
suggest a “think” experiment, a mental exercise on the 
logic of which both men would agree, which seemed 
to contradict Bohr’s argument. Bohr would retire, a 
bit puzzled, but the next day would emerge with an 
explanation of why complementarity was not violated 
after all. Einstein would be convinced by the specific 
argument but would remain dissatisfied, and would 
emerge in his turn with a different example. This, too, 
Bohr would after some thought demolish. Always the 
two would agree on the logical analysis, but still 
Einstein remained unsatisfied. 

Probably most physicists feel that Bohr had the 
stronger position, and that Einstein was guilty of 
wishful thinking. There are some who say, however, 
that the peculiarities of the quantum theory may 
themselves well spring from the position of man as 
an observer rather than being intrinsic in the natural 
world. Thus, while Bohr is correct in his own context, 
Einstein may in the long run prove the more farseeing 
of the two. What concerns us here is not the merits of 
the argument, but the fact that Einstein, led to water 
by logic, could not be satisfied because of the depth 
of his intuitional thirst. 

“Art,” says André Malraux, “is an age-old struggle 
to remold the scheme of things.” This statement can 
be paraphrased to fit both science and technology, and 
to differentiate them. Technology remolds the things 
themselves; science remolds the scheme. 

Much aesthetic satisfaction comes to the scientist 
from his occasional ability to use his concepts for pre- 
dicting. Darwin found, in Madagascar, a very unusual 
orchid, with throat so deep that it could not possibly 
be pollinated by any insect known. The great evolu- 
tionist promptly predicted that a capable moth would 
be found, for otherwise this race of orchids would 
leng since have been lost. Sure enough, the moth 

(Concluded on page 534) 
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THE SCIENTIST AS AN ARTIST 
(Concluded from page 533) 


eventually appeared, its foot-long nectar-sipping tube 
coiled in a delicate spiral for portability. 

Knowing how much of the great beauty of mathe. 
matics arises from hard unyielding logic, the scientist 
is helped to understand the need for classical disci. 
plines in art. Why should there be four movement; 
in a symphony? There need not be, of course, but the 
aesthetic appeal of art is heightened by discipline, 
the facile fails to rouse our interest. Our pleasure in 
rhyme is less than it used to be, so new forms of poetry 
appear. Unless the artist disciplines his creativity, 
however, his works are soon forgotten. 

The perspiration of genius comes somewhat from 
helping to bring ideas to birth, but even more from 
shaping them with the needed disciplines. Beethoven 
heard angelic music in his mind, but his notebooks 
show how thoroughly he worked over each theme, 
fitting them one to another, and all into a unified 
whole. Such activity results in a strong likelihood that 
a work of art will exceed in its entirety the parts the 
artist is putting together. Witness the poet who said 
he could not tell what his poem would be about until 
it was completed. So with the scientist polishing a new 
hypothesis. The new relations he discovers are innate, 
and frequently not of his selection. 

Though vast differences still remain between art 
and science, many of them are matters largely of de- 
gree. The scientist must think in rigorous quantitative 
terms, and he is likely to believe himself impatient 
with intuition. He considers this vagueness and possi- 
bly prejudice. He objects also to taking things on 
faith. Nevertheless, intuition and faith are both his 
sharpest tools. What is important is that he follow 
through to check the results of his intuition and his 
faith. He knows that his new hypothesis, his work of 
art, must stand the close scrutiny of his fellows. They, 
in assessing it in terms of other parts of the great 
mural of science, need only rely on the answers nature 
will give, in the laboratories and in the heavens, to 
the questions they propound. 

Quoting Malraux again: “It is perhaps not a mere 
coincidence that of all the great masters of painting, 
the one who had the most far-reaching influence was 
the only painter for whom art was not his sole interest 
in life, Leonardo da Vinci.” Leonardo was not a sci- 
entist, for his inventions lean more to a technology 
that was centuries too soon, but he had the genius of 
both science and technology as well as art. 

The scientist is deliberately trained to be an in- 
tellectual who does not shrink from change, but wel- 
comes and attempts to guide it. Most scientists are 
far more optimistic about the future of civilization 
than are the run of poets and painters. “Research,” 
says Kettering, “is nothing but a friendly welcoming 
attitude toward change . . . It is the tomorrow mind 
instead of the yesterday mind.” Herein may lie the 
secret of the present ascendancy of science. 

But the resemblances of science and art are far 
greater than their differences, and deserve more em- 
phasis. Together they share the basic elements of 
beauty: reduction of chaos to order, of complexity to 
simplicity, and above all, of universality. 
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(Continued from page 498) 


creases the likelihood of our being able to survive in 
freedom, will anyone contend it would not be well 
worth its cost? 

If we adopt such a program of massive, continuing 
economic aid, it will have to be conducted with bold- 
ness and imagination or it will be wasted. We will 
need some spectacular breakthroughs against poverty. 
Perhaps in India, for example, where it is now esti- 
mated that 75 per cent of all energy is derived from 
burning cow dung, atomic energy plants might be part 
of the answer. 

One of the great values in an American student's 
attending an institution like M.L.T. is the opportunity 
it gives to get to know and associate with foreign 
students, men of all races with differing backgrounds, 
philosophies, and cultures. Their presence here en- 
riches this institution. Just as they can learn from our 
way of life, so we Americans can learn from theirs. 


International Civil Servants 


It is no disparagement of the rich cultural and 
philosophical backgrounds of these nations just 
emerging into independence for us frankly to say, 
however, that, because of their usually widespread 
mass illiteracy and lack of experience in self-govern- 
ment in an industrial age, we have misgivings as to 
how successful some of these experiments in demo- 
cratic self-government will be unless the more ex- 
perienced nations proffer help and the emergent 
nations are willing to accept it. 

Probably economic aid will not be sufficient by 
itself to keep many of the newly independent under- 
developed nations outside the communist orbit. 

Many of these new states are not competent to 
function as democracies because they do not have 
enough educated, qualified personnel to fill the neces- 
sary government positions. Of the newly emergent 
countries, French Guinea is probably an example. 
Four other African countries, of varying degrees of 
educational and economic development, have been 
promised their independence in 1960. These are 
Nigeria, Togoland, the Cameroons, and Somalia. 

Consider for a moment Somalia, on the Indian 
Ocean in east central Africa. It was an Italian colony 
until the end of World War II. The people of Somalia 
have never had a written language of their own. | 
have not been there, but I am told that probably 
not more than 40 or 50 Somalians out of a population 
of 1,500,000 can read and write any language. 

How can one even hope that such a country as 
Somalia can function as a self-governing democracy 
after the United Nations mandate terminates next 
year? How can we expect Somalia to vote intelligently 
and responsibly in the United Nations, to which it will 
presumably be elected, and where its assembly vote 
will equal ours? 

Perhaps through the United Nations we might cre- 
ate a large corps of international civil servants to 
assist emergent nations like Somalia with their inter- 

(Continued on page 538) 
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THE FUTURE IS NOW 
(Continued from page 536) 


nal administrations. If these men were Scandinavians 
or Latin Americans or citizens of other small countries, 
perhaps they could be brought into important govern- 
ment positions without the charge being convincingly 
made by the communists that we were attempting to 
restore colonialism. 

In many of these new Asian and African countries, 
probably the best we can hope for are benevolent 
dictatorships that will spread popular education and 
raise standards of living under either American or 
preferably multinational guidance and support. 

As to the United Nations, we should put the prob- 
lem of what can be done to improve and strengthen it 
high on our national priority list. We should realize, 
moreover, that henceforth it will probably become 
increasingly difficult for us to marshall the majority in 
the United Nations general assembly that we have 
been able to in the past. We must also realize that the 
assembly’s “one nation, one vote” formula bears no 
relationship to responsibility or power. 

We may have to continue to live for many years in 
a climate of potential mutual nuclear terror before we 
of the West on the one hand and the Russians and 
Chinese on the other can eventually agree on some 
system of universal disarmament under airtight in- 
spection and control. This, except for the solving of 
the population problem, is the most important thing 


to which we can devote our minds and energies. Whien 
we do ultimately reach such an agreement we will 
have laid the foundation for the beginning of real 
world law. 

I take it for granted that in the meantime, while we 
will always be ready to negotiate, we will, neverthe- 
less, try to build and maintain a retaliatory military 
power, whatever its cost, sufficiently strong so as to 
make it certain that no matter how crippled we might 
be from a surprise nuclear missile assault upon us, we 
would be able without question to strike back and 
give Russia a mortal blow. If we build and maintain 
such an instant retaliatory striking power, I don't 
believe the Russians will, except on the erroneous 
assumption that we were about to strike them, ever 
launch a nuclear attack on us. 


Industrialism and the Bomb 


The new weapons are so fantastically expensive and 
become obsolete so rapidly that I would guess we are 
going to have to spend more on our military, probably 
substantially more, in the years immediately ahead 
rather than less. 

This growing expenditure, wholly apart from the 
huge additional amounts that Dr. Killian’s excellent 
recent report emphasizes we should spend on improv- 
ing American education, makes it even more impera- 
tive that we accelerate, if we can, our economic 


(Concluded on page 540) 
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THE FUTURE IS NOW 
(Concluded from page 538) 


growth. More and better education and more and 
better research, both basic and applied, are, of course, 
the roads to greater productivity. 

The American idea has always been a dynamic idea, 
Just the maintenance of the status quo, either here or 
abroad, is not an acceptable answer for the United 
States. We must move ahead on all fronts. Time is not 
necessarily on our side. The future is now. 

You who fortunately have had the benefits of an 
M.1.T. education have far more responsibility and a 
much deeper obligation to help see to it that our 
country does the things it should do than have those 
of your generation who haven't had the educational 
advantages that you have had. 


The Turning Point 


We are at an epochal turning point in world his- 
tory. For the first time it has now become economically 
possible, provided we find some means of checking 
excessive population growth, to distribute within a 
few generations all the benefits of civilization to all 
the people on the globe. 

The impact of Western industrialism on Asia and 
Africa may well outrank even the atomic bomb in 
importance when future historians — if there be any 
— appraise the developments of the Twentieth Cen- 
tury. 

Most of these peoples of Asia and Africa have 
colored skins. They are unlikely for long to accept our 
political philosophy or follow our leadership unless 
we begin treating our own Negroes here as fellow 
Americans fully entitled to the same heritage of free- 
dom that we whites cherish for ourselves. 

And as we approach the age of space travel, per- 
haps psychologically as important as anything that 
has ever happened in man’s existence, we must realize 
that we must first solve the imperative problems that 
exist right now on this planet, or our children and 
their descendants will neither survive in freedom nor 
get to know the universe. 

The problems facing your generation are immense, 
more challenging than any your ancestors ever faced. 
But you are better educated and so better prepared 
to solve them. 

Good luck to you! 
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and Molecular Engineering 


Edited by Arthur R. von Hippel 


Published in April, 1959, this book is the final 
volume in a trilogy on modern materials re- 
search, edited by Professor von Hippel and 
containing chapters written by specialists in 
both academic and industrial fields, Professor 
von Hippel states in the Preface that the 
“development of molecular engineering spells 
the end of the specialization of the past, 
where scientists and engineers of the various 
disciplines were walled up from each other 
in airtight subdivisions of schools and de- 
partments. The time of synthesis has arrived, 
in which we begin to think about the fun- 
damental properties of matter and their ap- 
plications in unified vision.” Thus the volume 
expresses a development of ideas that has 
significance for all branches of science and 
engineering. $18.50 
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COMMENCEMENT EXERCISES 
(Concluded from page 493) 


ment program, and was attended by about 1,800 
relatives and friends of the graduates, members of the 
Corporation, Faculty, Alumni Association, and ad- 
ministrative staff. Among the honored guests at this 
less formal gathering were the 30 members of the 
Class of 1909 who had participated in the exercises. 

President Stratton, who presided at the luncheon, 
recalled the uncertainties about the future of the In- 
stitute when these men were students, and the discus- 
sions of merging M.I.T. with Harvard University 
which were ended when Richard C. Maclaurin was 
inaugurated as President on June 7, 1909. He ascribed 
much of the Institute’s growth and prosperity to the 
efforts of the 251 men who were the first to receive 
their diplomas from President Maclaurin. Three mem- 
bers of this class, Thomas C. Desmond, Bradley Dewey, 
and B. Edwin Hutchinson, have served a total of 68 
years as life members of the M.I.T. Corporation. 

Mr. Desmond, speaking in behalf of the Class of 
1909, eulogized the Institute’s dedicated teaching 
staff, expressed confidence that M.I.T. would be rec- 
ognized increasingly as the outstanding school of its 
kind in the world, and quoted the late President Karl 
T. Compton’s advice to the graduates: “The world 
needs you but it may not know it. Therefore, you 
must prove it.” 

Mr. Sampson, speaking for the Class of 1959, de- 
scribed M.I.T. as “a thinking man’s school,” alluded to 
the tuition increases, Walker food, and Boston 
weather, and emphasized the opportunities that are 
given to M.I.T. students to assume responsibilities of 
many kinds. He and his classmates, he said, have had 
a long row to hoe, but most of them will postpone 
their entry into the cruel, cold world still longer, by 
going into military service or continuing their educa- | 
tion in graduate schools. | 

President Stratton also introduced and praised the 
work of the two members of the Faculty who are re- 
tiring this year —Shatswell Ober, °16, and Stephen 
G. Simpson, 16. A reception at which the President 
and Mrs. Stratton and Corporation Chairman and 
Mrs. Killian headed the receiving line followed the 
luncheon. 

The weather on Commencement Day could not 


have been finer. 


Waterfront Developments 


Charlotte, N. C. 
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H & D Packaging Engineer 


HINDE & DAUCH 


Division of West Virginia Pulp and Paper Company 





15 Factories e 42 Sales Offices 
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A GOOD MACHINE CALLS 
FOR A GOOD MOTOR! 


FORTE -FAIRBAIRN INC. 


FORTE’ ENGINEERING COMPANY DIVISION 
NORWOOD MASS. 


INDUSTRIAL INSTRUMENTATION 
FOR PROCESS CONTROL AND 
INSPECTION: 





MOISTURE CONTENT OF: 





BROOK 


WONTRES A.C. MOTORS 
ee et the 
BUILDING MATERIALS 9 fr 
CHEMICALS —_ oe 
PHARMACEUTICALS machines 
FUELS 
Plenty of power when your machine is driven by Brook. Mainte- 
DIELECTRIC CONSTANT AND CAPACITANCE OF: nance costs are low. No wonder, because there is no finer electric 
motor built. Yet, BROOK MOTORS COST LESS. They have proven 
PLASTICS themselves in factories, mills and mines, powering all types of 
machines, compressors, pumps, blowers and conveyors. Motor shown 
COMPONENTS, ELECTRONIC wers a pharmaceutical homogenizer. All standard enclosures. 
. to 600 H.P. 
MECHANICAL PARTS Warehouses, factory representatives and dealers coast-to-coast and in Hawaii. 
GLASS Send for literature. 
GASES ‘ Stoce tens 
worlds most respected) motor 
INQUIRIES INVITED BROOK MOTOR CORPORATION 
Bob Feirbairn ‘39 3302 W. PETERSON AVE., CHICAGO 45, ILL. 
Stan Breen in Canede: Brook Electric Motors of Coneda, Ltd. 


250 University Ave., Terente, Onterie 











P. L. Loewe ‘31, V. P. 
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THE THIRD OFFENSIVE 1 
(Continued from page 500) 


Choir abroad, the great sums of money invested in 
modern works of art — they are all testimony to this 
surging interest in cultural manifestations and to the 
lively seeking everywhere of human values, of those 
values particularly which are the fruits of individual 
effort, of individual concern and commitment, the 
power of which it is impossible to overestimate be- 
cause it gives meaning to the inner life of performer 
and spectator alike, a meaning which sustains and re- 
assures through the inflictions which our large political 
and social institutions must impose as the price of ma- 
terial-organized survival. 

This resurgence of interest explains M.I.T.’s insist- 
ence that you, as engineers, scientists, managers, plan- 
ners and scholars, understand not only the techniques 
of your calling but also the roots of human motiva- 
tions and the higher aspirations of our evolving civili- 
zation. My own field of interest can well serve as an 
example in explaining the meaning of this concern. We 
have recently become aware of the plight of our cities, 


Established 1929 


A.M. KINNEY, INC. 


Consulting Engineers 
Cincinnati & Columbus, Ohio 


Complete professional services in such fields 
as mechanical, electrical, civil, structural, sani- 
tary, and hydraulic engineering. Architectural 
services incident to engineering. 


M.LT. alumni associated with our organiza- 

















a Built mostly during the last two centuries, under dif- 
() Russell W. Bandomer ’36 ferent sets of requirements, they are no longer ade- — TEN 
(] Charles H. Burchard '38 quate to serve the needs of a modern society. A fever 
(] Herbert J. Connington '42 of renewal is in the air; the enormous growth of our The 
[] Alfred H. Hunter '48 population, the prosperity of our people, the advent of on 
[] Herbert G. Keating, Jr. '46 fast means of transportation, have brought new dimen- ' 
sions and enormous difficulties to the problem of giving 7 
form to the new environment. It must certainly be Ela 
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The above illustration is typical of our fine QUALITY 
PRODUCTS produced to customer requirements by BURNS 





JAMES F. Burns COMPANY Manufacturers 


705-715 CHERRY STREET, PHILADELPHIA 6, PA., U.S.A. ROBERT G. FISHER '44 XV .....2. ROBERT A. LOMBARD ‘47 VI 


For sixty-two years our constant 
endeavor has been to improve 
the character and quality of 
fabricated chassis, cabinets and 
cast enclosures for electrical 
purposes. We now present for 
your approval the finest line 
ever produced. 


As metal fabricators we can 
process steel, gray iron, mallea- 
ble iron, aluminum, stainless steel, 
brass and high silicon bronze to 
your requirements. All items are 
produced with pride and given 
that extra touch that means 
GUARANTEED QUALITY. 


We respectfully solicit your 
inquiries on all matters per- 
taining to electrical enc!o- 
sures, and we assure you 
that your order will receive 
our prompt and courteous 
attention. Write today for our 
latest catalog. 
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TAYLOR ELASTIC CORD, 


.. especially 
designed for better 
protection and 
economical 
handling of 
many products. 


La 


PARACHUTES Our engineers are ready 

and eager to study the 
handling problems of your 
particular product. Itis quite 
likely that versatile shock 
cord, in one of its many 
Ly sizes, will mean economies 
>< y for you, by saving valuable 
time and by protecting your 
merchandise from transpor- 
tation damages. 
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Thomas Taylor elastic cords 
and webs have unlimited 
potentialities in many fields. 
Elastic Shock Cord, origi- ep. _< 
nally developed for the a\Nldtt BAGGAGE TRUCKS 


armed forces and aircraft ~ 
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industry, is also ideal for 
4 r~. 


tent guy ropes, tiedowns on 
yam 


truck tarpaulins, and holding 
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Holmes & Narver, Inc. 
JAMES T. HOLMES 
M.1.T.°14 


D. LEE NARVER 
STANFORD '14 





cnt Engineering Capabilities 
Survey Structural 
Civil Architectural 
Sanitary Mechanical 
Electrical Chemical 


828 SOUTH FIGUEROA STREET 
LOS ANGELES 17, CALIFORNIA 





SYSKA & HENNESSY, INC. 


Engineers 


Jehn F. Hennessy ‘24 Jeho F. Hennessy, Jr. "1 





DESIGN CONSULTATION . REPORTS 
POWER PLANT WASTE DISPOSAL ° WATER SYSTEMS 
New York City 








CHAUNCY HALL SCHOOL 


Founded 1828. The School rhat specializes in the preparation 
of students for the Massachusetts Institute of Technology. 


Ray D. Farnsworth, Principal 534 Boylston Street, Boston, Mass. 








ALEXANDER KUSKO, INC. 
Consulting Engineers 


141 Main Street Cambridge 42, Mass. 
ELiot 44015 


Research and Development in 


Magnetice Transistor Circuits 
Electric Machinery Control Systems 

A. Kusxe "4 J. P. Beans, Ja. 

P. N. Hesse ‘S) J. A. Gavear "36 














LOCKWOOD GREENE 


ENGINEERS—ARCHITECTS 


Professional Service from Site Selection to Plant Completion 
Plant Location Studies 
Site Investigations - 
Complete Design 
Supervision of Construction 





APPRAISALS 
BOSTON, MASS. 
316 STUART ST. 


REPORTS 


Spartanburg, S. C. 


New York 





R. C. MEISSNER °43 


THE THIRD OFFENSIVE 
(Concluded from page 544) 


more than a merely efficient system of accommodating 
the multitudes; it must become the affirmation of man’s 
nobility and testify to his abiding need for beauty. But 
we know that such an ideal environment is intimately 
related to all other values. 

A group of savages would soon make a slum out of 
a new well-planned housing project, while people with 
taste and discrimination would know how to turn an 
old slum into a charming Georgetown. On the other 
hand and to be fair, automobile dumps, hot dog stands 
and telephone poles would not improve the lovely 
African villages of the Cameroons. 


RCHITECTURE is the synthesis of a civilization—good 
A or bad, it lives, grows, flourishes, and dies in ac- 
cordance with the ideals and values such civilization 
holds and cultivates. The renewing and embellishing of 
our cities, the building of new ones, wil] be the task of 
your generation and the ones after yours. The many 
specialists who will be called upon to devise and de. 
sign the new environment will not always be able to 
look in manuals or history books for the answers — 
they must be men of vision and courage, men who will 
have learned to think for themselves, to reach decisions 
in an enlightened imaginative way, to see life in all its 
richness and variety as a great challenge to be met 
with a free yet disciplined mind. Beauty will be their 
banner, but beauty, as Emerson said, “will not come at 
the call of the legislature, nor will it repeat in America 
its history in Greece; it will come, as always, unan- 
nounced and spring up between the feet of brave and 
earnest men.” 

I shall conclude with the optimistic thought that this 
great third offensive for men’s minds and hearts, by 
forcing us to mobilize in depth our finest intellectual 
and creative resources, could well make a memorable 
imprint on this your age of great expectations. 





The Next Humanities Series 


The Humanities Series of concerts on Sunday afternoons 
in Kresge Auditorium will begin October 25, when the New 
York Pro Musica will appear. Other concerts next season 
will be by the Camera Concerti, a new chamber orchestra, on 
November 15; the Paganini quartet, on January 17; the 
Juilliard quartet, on March 13; and a duo piano team, Arthur 
Gold and Robert Fizdale, on April 10. 
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consultants e engineers e constructors 
Processing plants. Bulk materials handling and storage. Conveying 
systems. Ore and minerals precessing, Bridge, expressway and 
interchange design. 


JOHN F. MEISSNER ENGINEERS, inc. 


300 West Washington Stree! 
Chicago 6, Illinois 
ANdover 3-1944 
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PROFESSIONAL CARDS 





JACKSON & MORELAND, INC. 
JACKSON & MORELAND INTERNATIONAL, INC. 
Engineers and Consultants 


ELECTRICAL—MECHANICAL—STRUCTURAL 
DESIGN AND SUPERVISION OF CONSTRUCTION 








OR 
UTILITY, INDUSTRIAL AND ATOMIC PROJECTS 
SURVEYS—APPRAISALS—REPORTS 


MACHINE DESIGN—TECHNICAL PUBLICATIONS 
BOSTON NEW YORK 











Eapiz, FREuNpD & CAMPBELL 
CONSULTING ENGINEERS 


500 FirtH AVENUE New York 36, N. Y. 
Mechanical — Electrical — Sanitary 
Air Conditioning — Power — Process Layouts 
James K. Campbell *11 


FAY, SPOFFORD & THORNDIKE, INC. 
Engineers 
Air ridges, Express Highways 
Water oe. peerage re tome 


Port and Terminal Works 
Industrial Plants Incinerators 


Designs Investigations 
Supervision of Construction 


Boston, Massachusetts 








METCALF & EDDY 
Engineers 
Water, Sewage, Drainage, Refuse and 
Industrial Wastes Problems 
Airports, Laboratory, Valuations 
Statler Building, Boston 16, Mass. 


CLEVERDON, VARNEY & PIKE 


Consulting Engineers 


Hersert S. Cievervon *10 
Jour A. Dow ‘23 


Warvo F. Pixe "15 
Hanoto E. Paocror 17 
Structural Designs Foundations 
Heating, Ventilating, Electric and Plumbing De- 
signs, Industrial Buildings, Reports, Investigations 


120 TREMONT STREET BOSTON 8, MASS. 








THE KULJIAN CORPORATION 


Consultants e Engineers ¢ Constructors 
UTILITY @ INDUSTRIAL @ CHEMICAL 


Power Plants (Steam, Hydro, Diesel), Textile Plants, 
Water & Sewage Works, Oil Refineries, Pipe Lines, 
Army & Navy Installations, Air Fields, Hangars 
H. A. Kuljian "19 A. H. Kuljian "48 
1200 NO. BROAD ST., PHILADELPHIA 21, PA. 


MAURICE A. REIDY 


Consulting Engineer 
BRIDGES BUILDINGS 
STRUCTURAL DESIGNS FOUNDATIONS 
CONSTRUCTION CONSULTANT AND ARCHITECTURAL ENGINEER 
Estimates and Appraisals 


101 TREMONT STREET BOSTON, MASS. 





CuHarRLes NeEtson Deses Associates, INc. 
ENGINEERS AND ARCHITECTS 


Structural, Electrical, Mechanical, Acoustical 
Industrial, Commercial and Municipal Projects 


915 EAST STATE ST. ROCKFORD, ILL. 
C. N. Deses °35 








Fasric RESEARCH LABORATORIES, INC. 


Research, Development, and Consultation 
In the Fields of Fibrous, Organic, and Related Materials 
1000 Providence Highway Dedham, Mass. 
(At Route 128 and U.S. 1 Interchange) 
K. R. Fox, "40 


W. J. Hamevuacer, ‘21 E. R. Kaswetr, °39 


Moran, Proctor, Murser & RUTLEDGE 
CONSULTING ENGINEERS 
Foundations for Buildings, Bridges and Dams; 


Tunnels, Bulkheads, Marine Structures, Soil Studies and 
Tests; Reports, Design and Supervision 


Wittiam H. Mueser ’22 Pur C. Rutwepce *33 
415 Madison Ave., New York 17, N. Y. 





GILBERT ASSOCIATES, INC. 
ENGINEERS AND CONSULTANTS 


Malcolm G. Davis °25, Vice President 
Allen W. Reid °12 E. C. Edgar °35 


Steam, Hydro, Diesel, Nuclear Power Plants; Industrial 
Structures; Plant Safety, Utility Rates, Valuations, Reports; 
Purchasing; Chemical Laboratory 


New York e READING, PA. e Washington 


BREWER ENGINEERING LABORATORIES 
Consulting Engineers 


Electric Strain Gage Testing @ Stress Analysis 
Strain Gage Amplifiers @ Strain Gage Switches 
High Temperature Strain Gages 
MARION, MASS. TEL. 103 
G. A. Brewer "38 








LaurEN B. HircucocKk AssociATES 
Chemical Engineers 


Industrial Research & Development 

Technical & Economic Evaluations 

Acquisitions of Processes and Plants 
Commercial Chemical Development—Air Pollution Control 
Lauren B. Hitchcock °20 Technical Advisor, John H. Schaefer °26 
GO East 42nd Street ........ccccccee New York 17, N. Y. 
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CapiroL ENGINEERING CORPORATION 
CONSULTING ENGINEERS 
DILLSBURG, PENNSYLVANIA 


Highways Reports 
Airports Surveys 
Water Supply Design 
Sewage Treatment Construction Supervision 
Bridges Soil Testing 
Branch Offices 


Rochester, N. Y. Saigon, Vietnam 
Robert E. Smith "41, Vice President 
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SERA RAE AS 29 44-43 THA SE TS 


“To provide the necessary managerial 
guidance for command action required to 
insure an effective and technically 
compatible integrated air defense 
mission system...” 
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This is one of the functions of the MITRE Corporation. Its nucleus is a technical 


staff of scientists and engineers with established reputations in research, design, : 


and development of large-scale, computer-based systerns involving communica- 
tions, radars, data processors, and weapons systems — operating in real-time. 
Utilizing a multi-discipline approach, MITRE technical staff members 


develop these systems from design analysis through component selection or r 


development, circuit design, prototype construction, and final environmental 
testing. 
Within this system concept, engineers and scientists find a challenging 


environment in which to pursue independent research in: 4 


e ADVANCED SYSTEMS ANALYSIS e ENVIRONMENTAL TESTING 
e CIRCUIT DESIGN e INFRARED TECHNIQUES 
e COMMUNICATIONS SYSTEMS e OPERATIONS RESEARCH 
@ DIGITAL COMPUTER SYSTEMS e SYSTEM DESIGN ; 


e RADAR & RADAR DATA PROCESSING SYSTEMS 
e ELECTRONIC COUNTER-COUNTERMEASURES 


Conveniently located in suburban Boston, MITRE’s modern research facilities 
include fully equipped electronics laboratories and two large-scale, high-speed 
digital computers—the IBM 704 and an experimental SAGE ANFSQ-7. These 
machines will soon be augmented by an IBM 7090 and a solid state SAGE 
computer. 

The urgency of the MITRE task requires that our present staff nucleus 
be greatly expanded by highly qualified engineers and scientists anxious to add 


to their training and experience. 
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To arrange an immediate 


confidential interview, please send resume to: 
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Dana N. Burdette, Personnel Director 





THE 


MITRE 


CORPORATION 





244 Wood Street — Lexington 73, Massachusetts PR 
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CHEMICAL 
PROCESSES 


Further information concerning this new process may be obtained from 


HOECHST-UHDE CORPORATION 


350 Fifth Avenue, New York 1, N. Y. 
8204 Empire State Bldg. 


PLANT 
DESIGN 





TO NOISE REDUCTION 


The Type 1551-B Sound-Level Meter is the basic instrument of the General 
Radio line of sound-measuring equipment. This new Meter reflects 
both the experience gained from 25 years of manufacturing sound-level 
meters, and recent advances in component design and circuit techniques. 


Range is 24 to 150 db (re 0.0002 uwbar) with better than 1I-db accuracy. 
Response is essentially rms for all waveforms except short-impact 
pulses. Additional features include: a built-in calibration circuit 
which permits convenient standardization at any time; a cali- 
brated microphone-sensitivity adjustment for rapid and 
convenient resetting of amplifier gain when using special- 
ized microphones; and FAST and SLOW meter damping 
characteristics for convenient measurement of either 
steady or rapidly fluctuating sounds. A low-distortion 
output is provided for analyzers, 
recorders, and oscilloscopes — con- 
nections to this jack do not affect 

panel-meter readings. 


The instrument, complete with 

batteries, weighs less than 734 

Ibs.; it is housed in a com- 

pact, durable aluminum 

case which also provides 
complete shielding. 


PRICE, $395. 


WRITE FOR THE NEW 
SOUND and VIBRATION 
BULLETIN 
A variety of analyzers 


s\ and accessories 
is also described. 


GENERAL RADIO COMPANY 


WEST CONCORD, MASSACHUSETTS 


: We've Moved 
Te Our New Plant and Main Offices 
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